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1.  To  determine  the  relationship  between  the  bolliatic  Unit 

of  a  plate  based  upon  the  Army  criterion  and  its  limit  based  upon  the 
Navy  criterion. 

2.  To  determine  the  effect  of  variojk*  hardr.esseB  on  resistance 


to  penetration. 

3.  To  determine  the  relative  resistance  to  penetration  of 
rolled  face  hardened  and  rolled  homogeneous  armor. 

4.  To  determine  the  effect  of  various  hardnesses  on  resistance 
to  spalling. 

5-  To  determine  the  maximum  hardnc-36  imparting  optimum  simul¬ 
taneous  resistance  to  spalling  and  penetration  for  armor  plate  of 
various  thicknesses  and  at  vnriou3  degrees  of  obliquity. 

6.  To  determine  the  relative  resistance  to  spalling  of  rolled 
face  hardened  and  homogeneous  armor/1 

7-  To  determine  the  effect  of  obliquity  on  resistance  to 


penetration. 


8. 


To  determine  the  effect  of  obliquity  on  resistance  to  spalli 
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9.  To  detsraine  whether  there  i«  an  obliquity  at  which  nmor 
could  be  tested  to  detercine  what  it*  behavior  would  ba  yr.der  attack 
fro a  any  quadrant. 

10.  To  obeerve  ttaa  affacta  of  lnducad  projectile  yr.w. 

!C?t?JKCl.S 
W.A.  470.5/3915 
V.a.  U?o.5/U*7U 

The  baaie  correepondence  pertaining  to  this  intei.*igation  la  in¬ 
cluded  In  Appendix  C. 

CCHC1USI0BS 

1.  Against  caliber  .50  A P  M2  projectile#,  the  r^tio  between  the 
ballistic  Halts  of  plates  based  on  Mary  criterion  and  those  based  on 
the  army  criterion  (H/a)  decreases  with  an  increase  In  obliquity  or  in 
plate  thickness.  (Table  I,  Chart  7.) 

2.  Under  fire  of  caliber  .50  AF  M2  projectiles,  while  the  ratio 
of  plate  thlcknase  to  projectile  disaster  (e/d)  Is  greater  than  ,8}, 
resistance  to  penetration  increases  with  ir.crsneing  plate  hardness 
until  spalling  effects  a  decrease  In  effective  plate  thickness, 

(Table  II,  Charts  A  to  X. ) 

3.  Under  lap  act  of  caliber  ,50  AP  M2  projectiles,  at  nomal 
incidence  or  at  low  obliquity,  the  resistance  to  penetration  (A ray  or 
Bavy  criterion)  of  face  hardened  amor  is  superior  to  that  of  homo¬ 
geneous  arnor.  At  20*  and  higher  obliquity  the  resistance  to  pene¬ 
tration  (Bavy  criterion),  and  at  30*  and  higher  obliquity  the  re¬ 
sistance  to  penetration  (Any  criterion)  of  hard  rolled  homogeneous 
armor  is  substantially  equal  to  that  of  face  hardened  armor.  (Charts 
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A  to  t.)  This  equality  of  resistance  to  penetration  coupled  with  tho 
auporior  ductility  inherent  In  homogeneous  armor  plate  and  vlew«d  In 
tho  light  of  tho  tlao  advantage  in  production  of  thia  typo  arnor  dic¬ 
tator  tho  uso  of  hard  hbaoganeoun  armor  In  thoao  area  a  vhoro  attack  la 
likely  to  ho  fr*v  ohli-'jltlji  «i*n  i iro  of  tho  above  order. 

k.  There  la  a  critical  range  of  hardness  (BHS  3^0  to  1HH  UOO) 
for  plateo  in  tho  thiokneaa  range  3/8”  to  1*  above  which  resistance 
to  spalling  hr  erica  down  under  lspnct  with  caliber  .50  AP  M2  projectiles. 
Within  thla  blanket  range,  a  apocific  ranga.  In  lnverae  cerralotlon 
with  thlckneaa,  azlata  for  each  pint-*?  thickness.  (Table  II.) 

$.  Inaaouch  ae  resistance  to  penetration  lncroesee  with  plate 
hardneea,  tho  critical  hardneae  ranga  cited  shove  will  define  the 
nealsaiB  hardneea  which  will  lopart  optimum  simultaneous  resistance 
to  opalllng  and  ponetrntlen. 

6.  The  degree  of  spalling  ir.  face  hardened  arnor  Is  greeter  than 
In  hooogeneoua  arnor  of  a  hardneae  affording  cotrparable  reelatanee  to 
penetration  under  oblique  inpact,  availing  tendency,  in  general,  la 
considerably  greater  in  faee  hardened  arnor  than  In  honoger.eous  armor. 

7.  Mounting  arnor  in  an  Installation  nt  an  obliquity  to  tho 
anticipated  direction  of  attack  will  result  in  a  substantial  increase 
In  resistance  efficiency  on  the  one  hand,  or  a  substantial  reduction  In 
weight  without  protection  loss,  on  the  other  hand! 

»•  Plate  souated  at  U$*  obliquity  offers  resistance  to  pene¬ 
tration  equal  to  that  of  e  plate  1.9  tlaee  as  heavy  at  r.orcel  Incidence. 

b.  Plate  aountod  at  ^0*  obliquity  offers  raslstancs  to  pene¬ 
tration  equal  to  that  of  a  plate  1.5  tlaea  aa  heavy  at  normal  Incidence. 

c.  Plate  aouated  at  50*  obliquity  offera  resistance  to  pen** 
tratlon  equal  to  that  of  a  plate  l.J  tlaea  ea  heavy  at  noraal  incidence. 


d.  Plat*  mounted  at  20°  obliquity  offers  resistance  to  pen*- 
trution  equal  to  that  of  a  plate  1.25  tinea  as  heavy  at  nonnAl  Incidence 
Plate  mounted  at  10a  obliquity  offers  somewhat  greater 
resiatance  to  penetration  than  the  earn*  plate  at  normal  incidence,  but 
because  of  projectile  ynw,  in  some  instances  it  may  offer  leea  re¬ 
sistance. 

8.  Spalling  tendencies  tend  to  lie  revealed  with  ir.or’aslng 
obliquity. 

9.  Mo  one  obliquitv  w'll  ee -*e  as  a  criterion  j'nr  rrmor  behavior 
at  ev-ry  obliouity,  but  high  obli.;’ity  teets  t<rd  to  re»»al  inherent 
spalling  characteristics. 

10.  Light  plate  screened  by  rural  she  -t  :.n  ouch  a  nun.  ,er  m  to  tip 
the  projectile  in  flight  eo  that  it  Impacts  the  plat-,  with  p  yaw  of 
approximately  90°  offers  resistance  to  penetration  equal  to  that  of 
plate  twice  as  heavy  as  the  combined  weight  of  the  armor  and  Sural 
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Tor  •cm*  time  It  hae  bean  wondered  whether  the  superior  resistance 
to  penetration  of  face-hardened  armor  or  nr  rollod  homogeneous  armor 
apparent  In  taste  conductad  with  the  plata  normal  to  tha  lino  of  tiro 
warrant  ad  tha  additional  expenditure  of  man-houra  ineilantal  to  ita 
production. 

Inaamuoh  aa  moat  ballistic  testing  to  datarmlna  tha  reelstenoe  to 
panatratlon  of  armor  plata  la  conducted  in  thle  manner,  area  though 
a  major  portion  of  armor  plate  la  lnatalled  at  obliquities  to  tha  line 
of  expected  fire.  It  haa  further  b**n  wondered  whether  thle  superiority 
of  face-hardened  armor  at  normal  Incidence  would  be  maintained  when 
tha  line  of  fire  wae  enr led  away  from  tha  perpendicular ,  or  whether  it 
would  dlalniah  or  lncraaaa  by  auch  alteration.  It  wma  fait  that  tha 
advantage  of  tha  face-hardened  plata  would  ba  dimlnlehad  aa  tha 
obliquity  of  attack  waa  lncreaaed.  but  lnmifflciant  data  wera  avail¬ 
able  to  oonflrm  tha  contention. 

Speculation  aa  to  tha  relative  merit*  of  the  Arm y  and  Havy  criteria 
of  limit  realatanoa  to  panatratlon  haa  lcng  baan  rampant  and  Information 
concerning  the  relation ahlp  between  balllatlc  Unite  bated  on  eaoh 
criterion  wae  thought  to  bo  of  value. 

Whereat  armor  plata  la  Installed  In  poeitlone  baaed  on  dealgne 
contemplating  attack  from  a  particular  angle  and  with  a  particular 
caliber  of  projeotlla.  It  was  oeneldered  wortbwhila  to  Investigate  the 
effect  ef  attar's  cn  eueh  plate  with  projectllea  of  unexpected  caliber. 

There  has  been  some  question  of  the  custom  of  testing  armor  for 
reel  stance  to  penetration  at  normal  Incidence  when  in  service  it  nay 
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be  installed  at  obliquity.  The  "hancy  solution *  would  seem  to  be  to 
test  plate  at  the  obliquity  at  which  it  would  be  use<i  iu  service. 
However,  plates  cf  the  ease  lot  represented  at  the  proving  grounds 
by  a  single  teet  plate  say  be  installed  in  various  positions  and  at 
various  obliquities.  Thus  was  the  Kha-py  solution*  routed  and  the 
following  query  posed: 

Is  there  an  obliquity  which  sight  induce  in  a  plate  ballistic 
performance  of  a  nature  suitable  to  serve  as  a  criterion  of  the 
performance  of  chat  plate  at  any  o'.'MquityT 

It  was  further  known  that  a  divided,  armor  construction  consist¬ 
ing  of  an  armor  plate  screened  by  ' oral  sheet  so  as  to  tip  the  pro¬ 
jectile  in  its  flight  and  cause  it  to  impact  the  ainc~  at  high  yaw 
induced  in  the  armor  a  grsu;  increase  over  its  inherori  resistance 
to  penetration. 

Previous  observation  had  been  made  that  when  the  relationship 
between  plate  thickness  and  projectile  diameter  (e/d)  was  greater 
than  1.0  resistance  to  pfittr* lion  increased  with  ircransinr  plate 
hardness.  On  the  other  hand  it  had  been  observed  that  when  the  pro¬ 
jectile  diameter  was  greatly  in  excess  of  ths  plate  Shickuess,  re¬ 
sistance  to  penetration  decreased  with  increasing  plate  hardness, 
There  naturally  was  aroused  some  curiosity  concerning  the  value  of 
e/d  at  which  this  Inversion  arose. 

In  view  of  these  and  other  considerations  a  program  of  coopera- 
tion  with  the  Cu-n agio- Illinois  Steel  Corporation  was  agreed  to  with 
the  following  ends  in  mind: 

1.  To  determine  the  relationship  between  ths  ballistic  limit  of 
a  plate  based  upon  the  Army  criterion  and  its  limit  based  upon  the 


criterion. 


2.  To  determine  the  effe ct  of  various  hardnesses  on  resistance 
te  penetration. 

/.  To  determine  tha  relative  resistance  to  penetration  of 
rolled  face-hardened  and  rolled  homogeneous  armor. 

4.  To  determine  tne  effect  of  various  hardr*aae«  In  homogeneous 
armor  on  resistance  to  spalling. 

5.  To  determine  thr  maximum  hardness  Impartial  option*  airrul- 
taneeue  realetance  to  penetration  and  to  mailing  for  enter  plate 
of  various  thirhr.esaee  and  at  various  (taxes  of  obllecltlet. 

To  determine  the  relative  resistance  to  spalllnr  o'  rolled 
face-hardened  end  rolled  homogeneous  armor. 

7.  To  deter  lne  tne  effect  of  obliquity  upon  resistance  to 
penatratlon. 

8.  To  determine  the  affect  of  obliquity  upon  resistance  to  spalling. 

9-  To  determine  whether  any  obliquity  exists  at  which  armor  plats 

could  be  tested  to  determine  whnt  lta  behavior  would  be  under  attack 
from  any  quarter. 

10.  To  observe  the  affects  of  induced  projectile  yaw. 

Accordingly  the  following  heat  treated  plates  of  rolled  homogeneous 
nlckel-chroae  armor  were  shipped  by  the  manufacturer ,  Carnegie- Illinois 
Steel  Corporation: 

Six  (6)  plates  -  3/S"x36»x36* 

Tire  (5)  plate*  _  1/2*x36"x36'’ 

Tlve  (5)  plates  -  5/8"* 36**36’ 
light  («)  plates  -  3/U*x36*x36* 

Ten  (10)  plates  -  1*  x  36**36* 
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Ir.  addition  thart  wtra  on  hand  at  this  arsenal  tnree  face- 


hardened  nicke?-moly*d--‘Uia  evnor  plates  a-,  f-.i'iw. 

One  (1)  plats  -  :£B-*x}Z'' 

Out*  >1}  plats  -  ^6"x3faK 

Ou<  v1)  plats  -  1/Z"x36,x3b“ 

By  requisition  from  Aberdeen  Fi\  •'ini?  Ground  the  following  face- 

hardened  r.lckel-aolyodenvm  armor  p’s-cs  vers  received. 

On*  (1)  plats  -  3/g-,x36»x36* 

One  il)  plats  -  5/?"*36*x36* 

One  (l)  plate  ••  ,Ul,x36*x36" 

all  the  face-hardened  plates  »er«  of  Henry  Dlsston  and  Sons 
aianufacture. 

The  homogeneous  plates  w»re  o;  various  ,mr  ir.esses,  ns  follows: 

:'g«  -  3HT  ,TUr,  ,i9,33i,3Ul,Ul5 
i,:*  -  yy  2M,^i>.30.’?.3.:i.'4i5 

r/g-  -  Lx;  zzr).y‘2.:,}2;o<iM5 
3 /**•  -  2o9. 2.1, }Zl. 30^.363. 378. 38?. 3* 

1"  -  SHH  24U, 2CJ. a?2, 279. 30**, 361. 363. 36?. 370,,'S t 


T'.Vl  PHOCZXBI 

Ba1 1 1st  1c _ Tee ts 

Ballistic  tests  were  omdueted  on  a  ons-our.dred  yard  indoor 
firing  range,  using  a  caliber  ,50  Browning  Machine  CXin  Barrel 
mounted  In  a  rest  permitting  horizontal  end  vertical  orientation 
of  the  gun  to  control  the  placeoent  of  shots  on  the  target  and 
compensate  for  any  fluctuation  in  trajectory  incidental  to  a  var¬ 
iation  ir,  velocity.  A  37  HM  gun  mounted  in  a  3"  field  piece  per- 
nittlng  similar  maneuverability  was  used  for  heavier  fire. 

Striking  velocities  were  determined  by  the  uss  of  a  pair  of 
Aberdeen  Chronographs  connected  to  screens  of  metal  foil  mounted  on 
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wooden  l'reaet.  3y  this  arra afleaent  the  artrifi  velocity  of  the  pro>> 
Jsctlls  over  the  distance  between  the  ecreene  ie  determined  fro*  which 

the  striking  velocity  can  he  computed  from  prepared  e«r««tlon  table* . 

Before  firl&c.  powder  chargee  were  estimated  to  ptoduse  the  re¬ 
quired  striking  velocity  for  each  round  and  rounds  were  accordingly 
assembled  from  the  following  components* 

2*LA os 

Projectiles  -  A?  K2  Bullets,  7.1.  lot  418 

Prised  Cases-  Ml,  7.1. 

Powder  -  H.P.  Co..  Lot  4505.  194l  for  37  ■».  K3 

Projectiles  -  APC  M§1  Shot,  P.d.  lot  2737-15*.  1941 
-  ff  M51  Shot,  P.l.  lot  J02>-1.  1941 

Cases  -  Ml6 

Primers  -  K2311 

Powder  -  H.P.  Co.,  Lot  4507,  194l  for  37  mo,  M3 

Plates  were  mounted  in  a  stand  designed  to  allow  subjection  to 
oblique  fire  by  tilting  backward. 

Besulte  produced  on  plates  by  projectile  impact  were  recorded 
immediately  after  each  round.  Heeulta  produced  on  projectiles  were 
recorded  when  determinable. 

Physical  Teste 

Two  eete  of  teat  specimens  were  out  out  of  each  homogeneous  plate 
at  right  angles  to  each  othar  and  field  Strength,  Teastle  Strength, 
Elongation  and  Reduction  in  ire a  determined  on  one  specimen  by  the 
Divider  method  and  on  tha  other  specimen  by  the  Recorder  method. 

Pive  impressions  with  a  Standard  Srinell  machine  using  3000  Kg. 
load  were  read  on  the  plate  eroea-eeetion  and  an  average  of  theee 
readings  taken  as  the  representative  Brlnell  hardness  number  for 
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purposes  of  correlation. 

tCSULTS  07  TI3T3 

Ballistic  7a«»n 

A  suamary  of  the  ballistic  teet  results  obtained  ec" : jpany  the 
text  as  table  II,  graphically  represented  in  Charts  A  to  7.  Detailed 
firing  records  for  each  plate  appear  in  Appendix  A, 

Physical  Tests 

A  suamary  of  the  physical  test  results  obtained  appear  as  Table 
Till  in  Appendix  B. 
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I.  Relation  between  Ballistic  Limits  Based  oa  Amy  and  levy  Criteria 
The  ballistic  Halt  of  a  test  plate  is  usually  estlaated  by 
averaging  two  values.  One  of  these  is  the  highest  velocity  at  which 
the  plate  resists  couplets  penetration,  and  the  ether  is  the  lowest 
velocity  at  which  such  resi stance  breaks  down.  Tiring  ia  usually  con¬ 
tinued  until  the  difference  between  the  two  values  le  50  fast  per 
second  or  lets.  Thus  the  ballistic  Halt  so  sttiaated  will  vary  fro a 
ths  actual  theoretical  ballistic  Halt  by  no  sore  than  *  25  fast  per 
second. 

However  the  Aray  and  the  have  different  criteria  of  eo»- 

plste  penetration.  The  Aray  view  is  that  penetration  le  coaplete 
when  the  nose  of  the  projectile  breaks  through  the  rear  of  the  plate 
Mfflclently  to  allow  the  passage  of  a  bean  of  light  upon  the  renewal 
of  the  projectile.  The  Vavy,  on  the  other  hand,  views  as  coaplete 
that  type  of  penetration  whieh  it  in  sffMt  n  eotrpleta  perforation.  — 
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whan  tha  antlrs  projectile,  or  a  najor  portion  of  it,  paaooa  all  tha 
Mgr  through  tha  plata  aad  out  through  tha  roar. 

Sna  tha  sane  plata  will  hare  two  ballistic  llalta,  one  haaod 
os  tha  Artsy  eritorioa  of  eooplete  ponatratioa  aad  tha  othar  haaad  oa 
tha  levy  eritorioa,  oo  long  aa  thara  la  a  dlffaraaaa  la  tha  plate** 
raalataaea  to  ponatratioa  and  to  psrforatloa. 

Tahla  X  la  a  suaaary  of  tha  values  obtains*  by  dividing  tha 
average  ballistic  Halt  of  platan  of  tha  aaoa  thldoaao  haaad  upon  tha 
lawy  crltarlon  by  thair  ballistic  Halt  baoad  oa  tha  Aray  critarlon. 

It  will  ba  observed  that  ao  tha  obliquity  af  tha  plata  la  ia- 
craaaad,  this  ratio  dlalnishas,  indicating  a  daersaaa  la  tha  lag 
batwaaa  ponatratioa  and  perforation.  This  saaa  offset  la  arldont 
as  plata  thickness  is  incraasad. 

This  lag  batwsan  paaatration  aad  parforatiaa  apparently  Is  da* 
paadaat  (la  honogsnsous  plata)  on  tha  ralatioaahlp  batwsan  tha  affae~ 
tirs  thickness  of  tha  plats  (which  increases  with  plata  obliquity) 
aad  tha  ogive  height  of  the  projectile.  Tha  lag  la  greatest  whan  tha 
ratio  batwaaa  affective  plate  thickness  aad  ogive  height  la  snail. 

la  fao^hardaaod  plata,  however,  there  Is  seorealy  any  lag  be¬ 
tween  panetratlon  and  perforntlon.  Tbs  projectile  osatlnunlly  shatters 
upon  iopact  against  the  hard  case  of  the  araor  until  a  critical  velocity 
la  reached  whereupon  a  vary  slight  Increase  la  nlpatty  apparently 
ls^arts  to  the  projectila  a  property  of  resistance  ta  shattering. 

(This  velocity  aay  depend  oo  Ita  relation  to  tha  rage  of  defonsatloa 
of  the  projectila.)  Tb«  and  not  until  than  Anas  tha  projectile  proper* 
ly  undertake  lta  function  of  penetration.  Tha  vshsa&ty  attained  by 
this  tins  la  sore  than  that  necessary  far  sera  penetration  and  is 
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often  more  than  eufficlent  for  perforation.  Thua,  in  a any  caaaa, 
perforation  and  penetration  coincide  in  faco-hardened  amor ,  reeult- 
ing  in  a  unity  of  Ar ay  and  Havy  balliotic  liaita. 

A#  to  a  relative  evaluation  of  tha  aerita  of  each  criterion  it 
can  only  be  aaid  that  each  haa  advantage  and  41  aadvantagee .  Tha  Array 
criterion  land*  itaalf  aora  eaaily  to  determination  and  ia  accordingly 
an  easier  tool  with  which  to  work  in  balllatlc  tooting.  Tha  "ary 
criterion  la  difficult  of  determination ,  unleaa  tpeclal  equipaant  la 
employed,  and  *o  la  cot  eo  unirar tally  adaptabla  for  tooting.  Tha 
Vary  criterion  howewer.  la  ooro  adaptabla  to  mathematical  treatment 
than  tha  Army  criterion.  Xaeh  taat  haa  ita  particular  field,  there¬ 
fore,  -  the  A ray  teat  for  proof  firing,  and  the  Uary  teat  for  re- 
aearch  firing. 

II.  Effect  of  Hardneaa  on  Sealatance  to  Penetration 

In  all  thlcknsaaea  of  pinto  and  at  all  obllqultlea.  an  in oreaee 
in  hardneaa  wao  accorpanlad,  in  general,  by  an  incraaaa  in  reaiatanee 
to  panatratlon,  when  impact  waa  Bade  with  oaliber  .50  if  M 2  projec- 
tllaa.  (Table  II.)  Thla  la  in  kaeping  with  tha  contention  that 
ineraaaing  plate  hardneaa  increeaea  reaiatanca  to  panatratlon  until 
a  point  of  hardneaa  la  reached  at  which  aevere  rp ailing  leaaen*  tha 
effective  thlckneaa  of  tha  plate  and,  thereby,  ita  reeletanoe.  Tha 
hardneeeea  encountered  in  thla  etudy  ware  evidently  not  of  fhe  order 
to  indue#  apalllng  of  each  eeverity  ti  to  effect  the  reaiatanee  of 
V»e  plate  to  penetration  to  any  great  extant. 

In  tha  eaae  of  thoae  plate#  which  ware  lapacted  with  J7  m 
if C  X51  projectile#,  their  reaiatanee  to  penetration  by  thla  caliber 


projectile  din  lashed  m  plate  hardness  Increased,  area  la  the  range 
of  hardness  where  epallir.g  *ai  not  attendant. 

When  plates  were  tested  with  caliber  .50  tf  M2  projectiles 
the  ratio  of  plats  thickness  to  projectile  disaster  (e/d)  ranged 
fToa  .83  upward.  In  the  cess  of  the  37  *®  AFC  M51  tests  against  1* 
plate  the  ratio  was  .686.  This  would  seea  to  indicate  a  value  for  f/d 
between  .83  and  .686  at  which  the  correlation  between  plate  hardness 
and  resistance  to  penetration  is  inverted.  However,  inasmuch  as  the 
■ass  affect  of  the  37  net  A?C  «51  is  such  greater  for  the  saae  value 
of  e/d  than  that  of  the  caliber  .50  if  M2  and  because  the  two  pro¬ 
jectiles  are  of  different  construction  this  indication  nay  be  of 
slight  significance. 

further  toots  with  caliber  .50  AP  M2  projectiles  against  l/4” 
plate  (where  e/d  <,686)  would  be  helpful  In  resolving  this  question* 
III.  Relative  Reel  stance  to  Penetration  of  Boiled  Face-Hardened 

end  Homogeneous  Aroor 

The  fan*- hardened  plate  tested  at  normal  incidence  with  caliber 
.50  AP  M2  projectiles  offered  greatly  superior  resistance  to  penetration 
than  the  best  of  the  homogeneous  plates  so  tested.  This  mperlorlty 
was  greater  in  the  ease  of  light  plate  than  In  the  case  of  heavier 
plate.  (Tables  II,  III.) 

Zxoept  In  the  case  of  3/8*  olate,  where  the  difference  was 
considerable,  there  wae  no  remarkable  difference  between  the  resistance 
to  perforation  of  face-hardened  plate  and  the  best  of  the  home gen  ecus 
plats,  although  tbsrs  still  was  considerable  range  between  the  per- 
foraamos  of  the  poorest  and  best  homogeneous  plate. 
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In  th«  case  of  3/U*  plat*  all  plates  offered  comparable  re¬ 
sistance  to  perforation  at  normal  lncldanee. 

As  tha  obliquity  was  increased,  however,  tha  auperlorlty  of 
face-hardened  plat*  diminished,  until  at  20°  tha  realatanca  to  par- 
f oration,  and  at  30*  tha  raaiatanea  to  penetration  of  the  heat  of 
the  homogeneous  plat*  and  tha  faca-hardanad  plata  vaa  auhatantlally 
equal,  However ,  there  vaa  atill  conalderable  rang*  from  tha  pooreat 
to  the  beat  plata.  ao  that  on  tha  vhole  tha  raaiatanea  of  the  face- 
hardened  plata  vaa  superior  to  that  of  tha  homogeneous. 

In  general,  an  incraaa*  in  obliquity  or  an  increase  in  plata 
thickness  tandad  to  render  more  comparable  tha  resistance  of  both 
type*.  It  vaa  also  obeerred  that  relative  resistance  to  perforation 
of  tha  tvo  typos  tandad  to  b*  closer  than  their  relative  resistance 
to  penetration. 

Thie  trend  is  attributable  to  tvo  factor*  operating  conjunc¬ 
tively.  On  the  one  hand,  as  effective  plate  thickness  increases 
plate  resistance  may  be  acre  dependent  on  plate  nets  than  on  any 
physical  property.  At  the  same  time,  on  the  other  hand,  the  pro¬ 
jectile  velocitiee  necessary  to  effect  penetration  of  heavy  plate 
probably  exceed  that  range  where  the  hard  case  of  face-hardened 
plate  effects  projectile  shattering. 

In  the  ease  of  plate  tested  with  37  ca  APC  H51.  the  softer 
homogeneous  plate  exhibited  slightly  superior  resistance  to  pene¬ 
tration  and  perforation  than  did  the  face-hardened.  In  general, 
however,  the  resistance  of  both  types  was  similar. 


IT,  Sffo ct  of  Hardness  en  r.jsl  stance  to  Spalling 

It  ha*  Ion*  ‘been  believed  that  resistance  to  spalling  de- 
crea***  a*  plat*  hardness  increases.  The  results  of  this  study 
confirm  this  contention,  further,  some  light  nay  be  shed  en  the 
(fiestlon  of  critical  hardness  on  the  basis  of  resistance  to  spalling. 

In  all  thicknesses  tested  with  caliber  .50  AP  K2  projectiles 
plates  of  Brinell  hardness  lass  than  3HN  360  resisted  spelling.  A 
1*  plat*  of  BHS  368,  on  the  other  hand,  spalled  under  impact  with 
this  caliber  projectile.  All  plates  of  Brlnell  hardness  la  excess 
of  BH3  UcO  showed  pocr  ductility.  (Table  II.) 

This  would  indicate  a  critical  range  froa  3H5  }60  to  33K  hoo 
for  plates  in  the  thickness  range  3/8"  to  1*,  on  the  basis  of  re¬ 
sistance  to  spalling  upon  impact  with  caliber  .50  a?  K2  projectiles. 
Previous  cbservatlon  has  indicated  that  the  critical  hardness  for 
plates  of  lighter  gcug#  would  Me  in  the  higher  section  of  such  a 
range  and  in  the  lower  section  for  plates  of  heavier  gauge.  A  poor 
distribution  of  hardness  no  eng  the  elates  of  lighter  gauge  resulting 
in  no  light  plates  within  this  range  precludes  confirmation  of  the 
first  half  of  this  observation  by  this  study.  However,  the  results 
in  the  case  of  1"  plate  indicate  that  the  letter  part  of  the  obe^r- 
vaticn  was  well  ande,  —  a  critical  hardness  t  round  3CT  3^5  being 
indicated  for  this  plate  thickness  and  this  afnor  coeposition. 

In  the  ease  of  impacts  with  37  *a  projectiles,  resistance  to 
spalling  in  plates  considerably  overmatched  broke  down  at  very  low 
hardness.  However  as  plat*  thickness  (at  1*)  afforded  a  semblance 
of  Batch  for  the  projectile,  no  failures  below  BH3  300  w«r#  recorded. 
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7.  Maximum  Hardnosa  Imcarting  Optimum  Simultaneous  Baal  stance 


to  Penetration  and  Spalling 

Inasmuch  a*  an  increaso  in  plate  hardness  produces  an  increase 
in  resistance  to  penetration  up  to  the  point  when  spalling  decreases 
the  effective  thickness  of  the  plate,  the  maximum  hardness  imparting 
optimum  simultaneous  resistance  to  penetration  and  spelling  in  plates 
in  the  thickness  range  3/8"  to  1"  under  inpr.ct  with  caliber  ,50  A? 

M2  projectiles  will  lie  with? a  the  hardness  ranee  critical  to  re¬ 
sistance  to  spalling  suggested  above.  (Section  17.) 

There  is,  thue,  an  inclusive  range,  from  Bffi?  }aC  to  3HB  400 
for  plates  of  the  entire  thickness  range  in  this  stud?,  with  a  pro¬ 
bable  specific  range  around  3EU  3^5  tor  1*  plate,  and  higher  speci¬ 
fic  ranges  within  the  inclusive  range  in  inverse  correlation  with 
plate  thickness. 

Jural n tt  37  mm  APC  M51  impact,  inasmuch  gs  resistance  to  spall¬ 
ing  and  resistance  to  penetration  vary  Inversely  with  hardness,  a 
ouch  lower  plate  hardness  would  seen  to  furnish  optimum  reel  stance 

properties.  - . - . . . 

71.  Belatlve  Resistance  to  Spalling  of  Rolled  face- Hardened  e  d 

Homogeneous  Armor 

As  was  exoected,  homogeneous  plate  of  low  hardness  showed 
ouch  greater  resistance  to  «r'*.ling  under  ierpaot  with  caliber  .50 
AP  M2  projectiles  than  did  face-hardened  plate.  However,  plates  of 
light  gauge,  even  though  of  low  hardness,  sometimes  spalled  'under  tb» 
inpact  of  greatly  overmatching  37  as  projectiles.  (Taftle  II.) 

Homogeneous  plate  of  high  hardness,  on  the  other  hand,  ex¬ 
hibited  no  considerably  gr«*at*»r  resistance  to  opalllng  than  face- 
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hardened  plat a.  Tfc*  face-hardened  plate  epal ling, however ,  was 
generally  of  a  sore  serloue  dagroe  than  that  of  homogeneous  plate. 

The  degree  of  spalling  aay  well  be  a  measure  of  the  relative 
merits  of  both  types  of  armor. 

711.  If feet  of  Obliquity  on  Resistance  to  Penetration 
A.  Cal.. 50  aP  M2  Projectiles 
1.  army  Criterion 

••  Obliquity  -  10* 

at  10*  obliquity  the  average  plate  offered 
greater  resistance  to  penetration  than  at  normal  Incidence  (Table 
17,  7,  figure  1}  but  In  some  oases  (Plate  1942733b  and  Plate 
19437903.  Table  II)  a  plate  offered  lees  resistance  at  10*  than  It 
did  at  normal. 

This  apparent  discrepancy  In  results  Is  not  without 
the  realm  of  explanation,  however.  Bullets  In  normal  flight,  es¬ 
pecially  when  Impeded  In  their  course  by  some  slight  obstruction 
such  as  that  afforded  by  the  metal  foil  of  a  chronograph  screen, 
aay  yaw  at  much  as  7  degree*.  This  maximum  yaw  operating  against  a 
plate  Installed  at  normal  would  result  in  an  effective  yaw  of  the 
same  order  -  7*:  vheraaa  operating  against  a  plate  set  at  10*  ob¬ 
liquity  It  could  produoe  an  effective  yow  ranging  from  3*  to  17*. 

A  combination  of  the  3*  effective  yaw  against  the  plate  eet  at  10* 
and  a  7*  yaw  against  the  normally  Installed  plate  could  well  result 
In  the  Inverted  values  reported. 

b.  Obliquity  -  20* 

At  20*  obliquity  the  average  j/U*  plat*  equal 
In  resistance  to  penetration  to  the  average  1*  plate  at  normal 


Incidence;  the  at# rage  5/8”  plate  was  much  better  then  the  av-rngs 
3/U*  plate  at  noraal,  and  the  average  l/2"  plate  wot  much  better 
than  the  Average  5/8*  plate  at  noraal. 

In  the  light  of  the*#  observations  it  teems  reason¬ 
able  to  conclude  that  homogeneous  armor  plate  Installed  at  2C°  ob¬ 
liquity  offers  resistance  to  penetration  equal  to  that  of  armor  plate 
1.85  Ha®*  *•  thick  at  normal  incidence.  (See  Inclosure  3.) 

The  3/8*  face-hardened  plate  No.  12  offered  less 
fesi'stancte  "  0*  than  it  did  at  noraal,  but  this  phenomenon  doubt¬ 
less  is  attributable  to  the  high  spalling  tendoncy  of  this  plate, 
o.  Obliquity  -  30° 

At  30°  obliquity  the  average  5/8"  plate  offered 
considerably  greater  resistance  to  oenetration  than  the  average  1" 
plate  at  normal  Incidence;  the  average  l/2"  plate  was  very  raucr:  better 
than  the  average  3/1*"  plate  at  normal,  end  the  average  3/8"  plate  is 
about  as  effective  as  an  average  9/^6*  plate  at  normal  would  es¬ 
timated  from  the  performance  of  l/2*  end  5/8"  plate  at  normal. 

Thua  we  may  imply  that  homogeneous  armor  plate  in¬ 
stalled  at  30*  obliquity  offers  resistance  to  paaetrntion  equal  to 
that  of  plate  l.J-  as  heavy  at  normal. 

d.  Obliquity  -  Up0 

At  *40°  obliquity  the  average  l/2"  plate  was  grsatly 
superior  to  the  average  1"  plate  at  normal,  and  the  3/8"  plate  was 
squlvalent  to  ths  j/U*  plate  at  noraal. 

Thus  armor  plat-  Installed  at  1»0*  obliquity  offers 
resistance  to  penetration  equal  to  that  of  nlaie  1.5  tines  at  heavy 
at  noraal. 


s.  Obliquity  - 

At  45®  obliquity  the  average  }/Sa  plat*  was  equal 
to  the  average  1*  plate  at  o orsal. 

Thle  would  seen  to  indicate  that  homogeneous  armor 
Installed  at  4§®  obliquity  offers  resistance  equal  to  that  of  plate 
1.9  times  as  hear/  .-.t  normal. 

2.  Snvy  Criterion 

la  general.,  the  increase  In  roslstasce  to  perforation 
engendered  by  increasing  the  obliquity  was  of  the  sane  order  as  the 
Increase  in  resistance  to  penetration. 

In  the  case  of  3/d*  plate  at  30®.  however,  the  average 
resistance  to  perforation  was  equal  to  that  of  5/8*  plate  at  normal. 
There  wae  thus  a  slightly  higher  Increase  in  resistance  to  perforation 
than  in  reelstance  to  penetration  effected  in  this  plate  thickness 
by  this  Increase  in  obliquity. 

B.  37  ht(  AP  K51  Prrjectllee 

At  20*  there  was  an  average  increase  in  reelstance  to 
penetration  of  10>,  and  an  average  increase  in  resistance  to  per¬ 
foration  of  l4J  in  1*  plates  tested  with  37  KM  A?  M51  projectiles. 

C.  In  Qeneral 

While  a  great  amount  of  weight  may  apparently  be  saved  by 
Installing  plate  at  obliquities  to  the  line  of  expected  fire,  the 
poeelblllty  of  fire  from  an  unexpected  quarter  should  not  be  over¬ 
looked.  Projectiles  fired  from  the  above  or  propelled  from  the  ground 
with  high  trajectories  say  well  wreak  havoc  on  installations  designed 
to  withstand  horisontal  firs  alone. 


ry 


Till.  If feet  of  Obliquity  on  Beslitance  to  Spelling 


In  tho  case  of  tone  of  the  plates  which  failed  to  resist 
spalling  when  impacted  with  caliber  .50  AP  X2  projectiles,  for 
example,  3/8*  face-hardened  plate  So.  12,  1/2*  homogeneous  plate 
No.  1812C6A2,  and  }/**"  homogeneous  plate  So.  19^73 2  i ,  this  failure 
was  evident  at  noraal  incidence,  and  continued  thro'igh  all  obliquities 
encountered.  In  the  case  of  5/8*  honogeneous  plate  No.  196198-?, 
spalling  occurred  at  noraal  incidence,  was  resiste:  at  20°,  but  re¬ 
appeared  at  30°.  The  3/^*  face-hardened  plate  So.  10  spalled  at 
noraal  incidence,  but  at  obliquities  10®,  20°,  and  JQ°  resisted 
spalling.  (Table  Tl.) 

In  all  other  cases  spalling  was  resisted  at  normal  but  occurred 
at  obliquity. 

All  the  plates  impacted  with  37  an  projectiles  which  spalled 
under  such  impact,  exhibited  this  wee&nese  at  all  obliquities  ar.d  at 
normal  Incidence. 

In  general  then,  it  nay  be  observed  that  an  increase  in  ob¬ 
liquity  will  tend  to  reveal  in  a  plate  any  inherent  spalling  prepensity, 
although  it  may  not  be  evident  at  normal  incidence  or  at  low  obliquity. 

Although  the  behavior  of  homogeneous  plate  No.  196198-7  and 
faca- hardened  plate  Ko.  10  does  not  align  with  this  principle,  it  is 
felt  there  is  an  explanation. 

Spalling  tendency  may  be  localised  in  seme  plates,  and  inasmuch 
as  impacts  in  this  study  were  directed,  as  far  as  possible,  at  different 
areas  of  a  plate  for  each  obliquity,  such  localised  spalling  pro¬ 
clivities  could  effect  results  of  the  nature  obtained. 


22.  Optima  Obliquity  for  Plata  Tasting 


free  the  results  observed  in  this  study,  It  op pears  that  no 

ona  obliquity  will  serve  aa  a  criterion  of  the  behavior  of  a  plata 

in  each  and  every  position  relative  to  the  line  of  flra.  It  la  t1' 

•ar*  " 

ba  sc  tad ,  however,  that  spalling  tandonclaa,  If  at  all  Inherent,  tand 
to  ba  raw sal ad  usdar  flra  at  high  obliquity. 

Whenever  faaaibla,  than,  it  would  aeea  that  plata  should  ba 
taatad  at  aa  snarly  aa  posslbla  tha  obliquity  at  which  it  will  ba 
installed  la  service. 

Where  plata  of  tha  tame  heat  or  lot  is  to  ba  Installed  randomly, 
aa  la  fr equantly  tha  casa,  it  would  appear  reasonable  that  a  stall »• 
tioally  sound  sanpls  of  such  plata  ba  subjected  to  tast  at  various 
representative  obliquities.  In  this  way  any  tendency  toward  spalling. 
Incapable  of  discovery  in  a  teat  at  noraal  incidence,  eeuli  be  revealed. 
X.  Iffects  of  Projectile  Yaw 

By  placing  a  sheet  of  l/8*  Dural  at  an  obliquity  of  Uo*.  seven 
feet,  six  inches  in  front  of  the  principal  armor,  and  another  shoot 
of  1/8*  Dural  at  0*  obliquity  throe  f*«t  In  front  of  the  armor.  It  was 
possible  to  Induce  is  a  caliber  .JO  IP  N 2  projectile  yaw  which  at  the 
point  of  impact  with  tho  armor  amounted  to  90*  approximately.  This 
divided  armor  construct  ton  offarad  auch  greater  resistance  to  penetra¬ 
tion  than  would  a  single  piece  of  armor  of  tha  tarns  weight  at  normal 
Incidence.  (Table  Til.)  It  afforded  protection,  equal  to  that  of  a 
plate  (at  normal  incldeaoe)  twice  as  heavy  as  tha  combined  woighta  of 
Ita  components. 


Whore  di Tided  arnor  of  this  typo  la  feasible  and  whore  flro 
cay  ho  expected  from  a  (pacific  quadrant,  a  great  earing  in  arnor 
weight  and/or  a  great  lncraaao  in  protection  may  ha  affected  by  r.ich 
an  arrange* en  t . 

Hnwerer ,  tho  weakness  in  thla  typo  of  protective  derioe  Ilea 
in  lta  depth,  inasmuch  aa  fire  froa  an  unanticipated  quarter,  directed 
at  a  target  behind  the  principal  araor  would  net  be  directed  through 
the  tipping  acreena  and  the  projectile,  although  iarp acting  the  plate 
Obliquely,  would  be  unyawed. 
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COMPARISON  Of  PLATES  Of  OlffERENT  THICKNESSES 


BALLISTIC  LIMIT  w  BRINELL  HARDNESS 


Incloeure  A 


Method  of  Inducing  90*  Tav  la  Cal.  .50  AP  M2  Projectile. 


In  order  to  obserre  the  effect*  of  yawed  impact*  on  armor. 

It  was  desirable  to  induce  In  the  caliber  .50  A?  M2  projectile  em¬ 
ployed  a  conalatent  degree  of  yaw  in  the  face  of  fluctuating  velocities. 

To  thl*  end  several  arrangement*  were  unsuccessfully  experimented 
with  until  the  eetup  illustrated  below  waa  tasted. 

This  design  induced  in  the  projectile  a  generally  consistent 
yaw  of  90°  aa  it  impacted  the  main  armor  and  afforded  a  legitimate 
determination  of  the  ballistic  limit  of  the  armor  under  yawed  impacts. 


ARMO* 

PLATE 


figure  2 

Method  of  .Inducing  90°  Taw  in  Caliber  .50  AW2  frojectllea 


Incloaure  3 


Computation* 


I. 


Vhen  armor  is  installed  at  an  obliquity  In  order  to  increase  it* 
resistance  to  attack  from  a  given  quadrant  it  ia  necessary  to  employ 
a  greater  area  of  plate  to  protect  a  unit  area  normal  to  the  path  of 
attack  than  would  be  needed  to  protect  the  ease  area  if  the  armor  were 
Installed  normal  to  the  line  of  fire. 

So,  in  computing  the  relative  reel  stance  (on  a  weight-for-weight 
basis)  of  plates  of  different  thickness  installed  at  normal  and  at 
obliquities,  it  is  fitting  that  there  be  taken  into  consideration  the 
relative  areas  of  plate  needed  to  afford  protection  to  a  unit  area 
normal  to  the  line  of  attack. 

It  will  readily  be  conceded  that  the  area  of  plate  needed  to 
shield  a  unit  area  normal  te  the  path  of  the  bullet  will  rmy  as  the 
secant  of  the  obliquity  of  the  protective  material.  (So*  7igur»e  3.  **•) 

Thus,  if  we  hav*  plates  of  equal  density  at  different  obliquities 
and  of  different  thicknesses  providing  equivalent  resistance  to  pene¬ 
tration  froa  fire  from  a  given  angle,  ve  any  compute  the  ratio  the 
weights  needed  to  shield  an  equal  area  normal  to  the  path  of  fire 
from  the  following: 

et  sec  0, 

*1  sec  Qg 

where  e [ »  thickness  of  plate  1 
e?*  thickness  of  plate  2 
6|«  obliquity  of  plate  1 
obliquity  of  plate  2 

Tr on  Figure  1  it  may  be  noted  that  at  4$"  the  average  3/8*  plate 
was  equivalent  in  resistance  to  penetration  to  the  average  1*  plate 


noraal  to  the  line  of  fire.  Thue, 


3 


wh*re  e,  •'thickness  of  plat*  1 
#3  *thicku<»*a  of  plat*  3 
e,  -thickness  of  plat*  4 
•  s  -thickness  of  plata  3 
Ij  -density  of  plat*  1 
D3  -density  of  plata  3 
D,  -density  of  plata  4 
D,  -density  of  plata  5 
8]  -obliquity  c f  plate  1 
83  ^obliquity  of  plate  3 
8a  -obliquity  of  plata  4 
8S  -obliquity  of  plata  3 

It  was  found  that  a  divided  amor  structure  consisting  of  a  3/8" 
atael  plate  at  noraal  plua  a  l/S*  aluminua  plate  at  nornal  plua  a  l/8* 
alualnua  plate  at  40°  (arranged  in  the  manner  set  out  in  Incloaure  A) 
afforded  real  stance  to  penetration  equivalent  to  a  single  1”  plate 
noraal  to  the  line  of  fire.  The  ratio  of  the  density  of  ateel  to  that 
of  alualnua  la  taken  as  2.8.  Thus, 


a3!)|  tec  8 1 _ 

tj^sec  83  +  *,D*sec  8,  *jDjSec  05 


1  •  2.8  •  1 

.375  *  2.8  -1  +  .129  •  1  •  1  v  .123  *  1  *  1.305 


2.09 


FIG.  3.  ARMOR  NORMAL  TO  LINE  OF  FIRE 


FIG.  4.  ARMOR  AT  OBLIQUITY  TO  LINE  OF  FIRE 


FIG.  8.  YAW- INDUCING  ARMOR  STRUCTURE 


U  -  CONSTANT  DIMENSION 


APPgfBIX  A 


Ballistic  T»»t  Result* 


Ballistic  Dnt n  Sheet  Ho .  1 


^  Carn-gi "-Illinois  Plate  90585A11  -  3/8*  *36**36"  Sl-Cr  Konogeneoue 

3KH  2Ul  -  T.S.  124500  -  Photographs  V.A.  710-lf56.  H-l.  710-1857 
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C P  -  CIP  l/3  of  projectile  thru  plate 

0® 

12 

95.0 

1478“ 

CP  -  PTP  Pull  petal  ling 

0° 

13 

93-0 

l44go 

CP  -  CIP  2/3  of  projectile  thru  plate 

"Army  limit 

at  0®  - 

969  f/e; 

“Hary  limit  at  0®  -  1464  f/» 

20* 

14 

120.0 

1748 

CP  -  PTP  full  pet  ailing  Core  intact 

20® 

15 

115.0 

1686s 

CP  -  pip 

20® 

16 

110.0 

1631 

cp  -  cip  hd 

20® 

17 

112.0 

1652® 

CP  -  CIP  BD  -  JD 

20® 

18 

95.0 

1465 

CP  -  CIP  3/8»*3/8"  Back  opening  BD  -  HD 

20® 

19 

90.0 

1373 

Hit  Bd.  #17  -  Disregard 

20® 

20 

90.0 

1385 

CP  -  CIP  BD 

20® 

21 

85.0 

1316 

1468 

CP  -  CIP  3D 

20® 

22 

*0.0 

CP  -  PTP 

20® 

23 

75.0 

1402 

CP  -  CIP 

20® 

24 

80.0 

1316 

CP 

ao® 

25 

75.0 

II63 

CP  -  l/8*xl/8*  3ack  opening  Core  intact 

20® 

26 

70.0 

1119 

CP  -  CIP  BD 

20® 

27 

65.0 

1066* 

CP  l/8"xl/8*  Back  opening  Core  Intact 

20® 

28 

60.0 

1035* 

PP  -  KB  Core  intact 

I 

lAray  Halt  at 

20°  - 

1048  f/e; 

“Hary  limit  at  20®  -  1642  f/« 

30° 

29 

90.0 

1349 

Hit 

edge 

of  plate  -  Disregard 

30® 

30 

90.0 

1340 

CF 

30* 

31 

85.0 

1249 

CP  - 

CIP 

BD 

30® 

32 

80.0 

1184 

CP  - 

CIP 

BD 

30® 

33 

75.0 

1144* 

CP  - 

CEP 

BD 

30® 

34 

70.0 

1207 

CP  - 

Cl? 

BD 

30® 

35 

65.0 

1156 

PP  - 

HB 

Salllatlc  Oat*  Sheet  Ho.  1  (Cont'd) 


Plata 

Obllaulty 

Plata 

Bd. 

Bo. 

Powder 

Charge 

Str. 

Pel. 

Result* 

JO* 

36 

68.0 

1293 

P?  -  cn» 

30 

JO* 

37 

110.0 

1640 

CP  -  CD* 

30 

JO* 

3* 

115.0 

1669 

CP  -  Cl? 

BO  - 

SO 

JO* 

39 

120.0 

1739 

C?  -  Cl? 

30  - 

so 

JO- 

4o 

125.0 

1806 

CP  -  CIP 

BO  - 

so 

JO* 

Ul 

130.0 

I860 

CP  -  CIP 

30  - 

HO 

JO- 

ua 

60. 0 

1115* 

PP  -  S3 

JO* 

u? 

140.0 

1981® 

CP  -  CIP 

30  - 

SO 

JO* 

m 

145.0 

2006“ 

CP  -  PTP 

Cere 

Intact 

JO* 

45 

65.0 

1273 

CP  -  CIP 

30 

■Arajr  Halt  r.t  J0°  -  1130  f/a;  “Saay  Halt  at  }0#  -  1994  f/a 


40* 

46 

165.0 

235« 

CP  -  PTP 

40* 

47 

155.0 

2249 

CP  -  PIP  J/8"xl/4*  Back  petallln* 

40* 

48 

145.0 

2107° 

CP  -  PTP 

4c* 

49 

140.0 

20J2 

CP  -  CIP  3D  -  S3 

4c* 

50 

14J.0 

208 J° 

CP  -  CIP  33  -  S3 

40* 

51 

120.0 

1792 

CP  -  CIP  B3  -  S3 

40* 

52 

110.0 

1690 

PP  -  K3 

40* 

53 

115.0 

1739 

CP  -  TP  TP 

Uo* 

54 

11J.0 

1676 

CP  -  CIP  3D  -  S3 

1*0* 

55 

108.0 

1690 

CP  -  CIP 

40* 

56 

105.0 

l6ll 

CP  -  CIP 

4o* 

57 

103.0 

1574 

Hit  Bd.  #55  -  Diaregard 

40* 

5« 

102,0 

15«9* 

CP  -  CIP 

40* 

59 

97.0 

1502 

PP  -  Pun  S 

4o* 

60 

100.0 

1468 

P?  -  K3 

40* 

61 

100.0 

1560* 

PP  -  13 

•any 

Halt 

at  40*  - 

1575  t/ 

a;  “Sary  Halt  at  40*  -  2095  f/a 

45* 

62 

110,0 

1657 

PP  -  88 

45* 

63 

120.0 

1748 

PP  -  CIP  -  KB  BD 

45* 

64 

125.0 

1826 

PP  -  KB 

45* 

65 

1J0. 0 

1890 

PP  -  KB 

45* 

66 

1J5.0 

1927 

PP  -  SB 

45* 

67 

145.0 

2061 

P?  -  LB 

45* 

68 

148.0 

2109* 

PP  -  13 

45* 

69 

150.0 

2130* 

CP  -  CIP  3D  -  SD 

45* 

70 

170.0 

2353 

OP  -  CIP  BD  -  SD 

45* 

71 

173-0 

leat 

CP  -  PTP 

I*5’ 

72 

171.0 

24c  2® 

CP  -  CIP  ID  -  SD 

45* 

73 

173.0 

2410® 

CP  -  PTP 

®Arajr  Halt  at  45*  -  2120  f/e»  ®IaTy  Halt  at  45*  -  2Mo6  f/a 


WATCHTOWN  mmu 


ALATC 
AT  0* 
MAT 
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WATERTOWN  ARSENAL 

ALATC  5058 5-* 1 1 .  3/S*  HOMO.  NI-CN,  T.i,  124.500. 
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Ballistic  Data  Sheet  Ho.  2 

Carnegie-Illlnois  Plats  1S6383IM  -  3/8*x36*x36»  Hi-Cr  Homogeneous 
3HN  2U5  -  T.S.  132000  -  Ho  Photographs 


Plats 

Plats  Rd.  Powder  Str. 

Obliquity  Ho.  Charge  7el.  Re suits 
Callbsr  ,50  AP  H2  Plrl.igs: 


0° 

# 

1 

95.0 

1501 

CP  -  FTP  Pall  p« tailing 

0* 

2 

90.0 

1M59 

CP  -  PIP  Poll  p  stall  log 

0° 

3 

85.0 

1M12“ 

CP  -  PTP 

0° 

9 

90.0 

1^39 

CP  -  PIP  Poll  p  stalling 

0* 

10 

80.0 

lM02® 

CP  -  CXP 

0* 

11 

70.0 

1M00 

CP  -  CIP  Hit  Rd.  46 

0* 

12 

60.0 

1106 

cp  -  a 

“Hawy  Halt  at  0* 

-  1M07 

f/af  Any  Halt  not  dstsninsd 

20° 

3* 

130.0 

1855 

CP  -  PTX 

20* 

39 

100.0 

1510 

CP  -  TPTP 

20* 

Mo 

105.0 

1560 

CP  -  FPTP 

20* 

Ml 

110.0 

1632° 

CP  -  CIP 

20* 

U2 

115.0 

1686 

CP  -  PIP 

20* 

*»3 

112.5 

1659° 

CP  -  PTP 

“lawy  Halt  at  20*  -  16M6  f/s;  Aray  Halt  not  deterained 

30* 

U 

120.0 

lost 

P?  -  SB 

30* 

5 

120.0 

18M6 

CP  -  OIP  HO  -  30 

30° 

6 

110.0 

1689 

CP  -  CEP  HO  -  30  Pall  pstalling 

30° 

7 

100.0 

1611 

CP  -  CIP  HD  -  30  fall  pstalling 

30« 

13 

60.0 

1Z6U 

CP  -  CIP  30 

30° 

50.0 

lost 

Kissed  plats 

30° 

1M 

50.0 

919 

PP  -  S3 

30° 

15 

57.0 

1168* 

CP  -  CIP  BO 

30* 

16 

55.0 

ll6l* 

PP  -  LB 

30* 

17 

125.0 

1861 

CP  -  CIP 

30° 

18 

130.0 

1871“ 

CP  -  CIP 

30* 

19 

135.0 

1839® 

CP  -  PTP 

*Any 

l“* 

B 

B 

«♦ 

1 

1165  f/s;  “Hary  limit  at  30*  -  1880  f/s 

Mo* 

20 

95.0 

lMMM 

PP  -  HB 

Mo* 

21 

175.0 

2389° 

CP  -  PPTP 

MO* 

22 

195.0 

2624 

CP  -  PTP  Pull  pstalling 

MO* 

23 

185.0 

lost 

Hit  Rd.  H22  -  Disregard 

Mo* 

24 

135.0 

2501 

CP  -  PTP  Pull  pstalling 

MO* 

25 

130.0 

2420° 

9  -  PTP 

Mo* 

26 

125.0 

1846 

CP  -  IP  IP 

Mo* 

27 

110.0 

1725* 

PP  -  KB 

MO* 

28 

115.0 

1739* 

CP  -  CIP  ID  -  BO 

•Any 

Halt  at  Mo*  - 

1732  f/s i  "lawy  limit  at  Mo*  -  2M05  f/s 

/ 


Ballistic  gat*  Sheet  go.  2  ( Coat'd) 


Plata 

Plata  Sd.  Powder  Str. 

Cbllqu*  ty  Ho.  Charge  Vel.  Semite 
Call tar  .50  AP  jtg  Tlrlngs: 


45* 

29 

150.0 

a44 

PP  -  LB 

\ 

U5« 

30 

160.0 

sa8» 

CP  -  Cl?  HD 

l^o 

31 

155-0 

ass* 

PP  -  LB 

45* 

32 

185.0 

2497 

CP  -  Cl?  BO 

i 

45° 

33 

157.0 

222$ 

Xxoeeelre  yaw  -  disregard 

■} 

45* 

34 

187.0 

2537 

CP  -  I?1P 

U50 

35 

190.0 

loat 

CP  -  PIP  at  adjacent  to  Bd.  #34  -  Disregard 

45°  ' 

36 

189-0 

2583® 

CP  -  TP  TP 

450 

37 

189.0 

2586® 

CP  -  PI? 

'  j. 

*Ar*y 

Halt 

at  45“ 

-  2203  •*/*;  “Sawy  Halt  at  45°  -  25*5  f/s 

I 


•  '% 


Ballistic  Ehta  Sheet  No.  3 


Carnegia-Illinoia  Plat*  905S5A10  -  }/8nx}6xyb  »l-Cr  Hoaogeneou*  -  Auatempared 
BHN  329  -  T.S.  164000  -  Photograph*  V.A.  710-1854.  N.A.  710-1855 


Plata 


Plata 

3d. 

Pavdar 

Str. 

Obliquity 

No. 

Charge 

7*1. 

Haaulta 

Caliber  .50  AP  M2  Ilringa! 

0* 

1 

100.0 

1980 

CP  -  PIT  1411  patalling 

0° 

2 

80.0 

1555 

1407 

CP  -  PIP 

0* 

3 

70.0 

CP  -  JPBP  3/16 *x3/l6“  Bac>-  opening 

O8 

4 

75.0 

loat 

CP  -  PIP 

0* 

5 

75.0 

1428 

CP  -  CXP  Core  Intact 

O8 

6 

78.0 

1584 

CP  —  PTP 

0° 

7 

76.0 

l44l 

CP  -  C1P  Cor*  Intact 

0* 

8 

77.0 

loat 

CP  -  PSP  Broke  off  core  of  Rd.  #7 

O8 

9 

.77.0 

loat 

CP  -  IP  TP 

0° 

10 

77.0 

1411 

CP  -  IP  BP  3/l68x3/l6"  Back  opening 

o8 

11 

80.0 

loat 

CP  -  P  TP 

o8 

12 

80,0 

loat 

CP  -  Cl?  Core  intact 

0° 

13 

80.0 

1445 

CP  -  IP  TP 

o8 

14 

80.0 

1497" 

CP  -  CIP  Cor*  Intact 

0° 

15 

81.0 

1546“ 

CP  -  PIP 

aNary  Halt  at  0°  -  1523  f/a;  Amy  Halt  not  determined 

3°° 

27 

100.0 

loat 

CP  -  CIP  BD  -  ID 

308 

28 

95.0 

1647 

CP  -  Hit  within  1  cal.  of  Hd.#27,  disregard 

■jo* 

29 

95.0 

1541 

CP  -  Hit  within  1  cal.  of  Rd.#28,  disregard 

30* 

30 

100.0 

1671 

CP  -  CIP  BD  -  IB 

308 

31 

95.0 

15  26s 

CP  -  CIP  BD 

308 

32 

33 

90.0 

1536 

CP  -  Hit  with  2  cale.  of  Rd.  #31,  disregard 

308 

80.0 

l4gg* 

P?  -  LB 

308 

308 

t4 

35 

155.0 

135.0 

2150“ 

1973 

CP  -  PTP 

CP  -  /PTP  5/l6**5/l68  3*ck  opening 

308 

36 

140.0 

20  27 

CP  -  CIP  BD 

308 

37 

150.0 

2160 

CP  -  nn 

30* 

3« 

145.0 

2120“ 

CP  -  /?b? 

•Army 

Halt 

at  3O8  ■ 

-  1507 

f/a;  “Nary  Halt  at  30*  -  2135  //• 

45. 

a 

175.0 

2491 

CP  -  1/2»x5/i68  Back  opening 

45° 

22 

165.0 

2382 

9 

1 

Oe 

0* 

450 

23 

170.0 

2427“ 

CP  -  CIP  BD 

450 

24 

168.0 

2382“ 

PP  -  L3 

458 

25 

152.0 

2643“ 

CP  -  PTP 

45* 

26 

190.0 

2614“ 

CP  -  /PIP 

•Army 

Halt 

at  45*  . 

-  2405 

f/*l  “Nary  Halt  at  45*  -  2629  f/s 

gametic  flat a  Sheet  Eo.  ^  (Cont*d)  .■* 

Pl*t*  _  | 

PUt®  Ed.  Powder  8tr.  {  J  * 

gbll^ultjr  Mo,  Cherg®  7®l.  Ha®ulte _  *  * 


iiSV*-?*  "°JTOtllM  41PP«*  tbrnifh  l/S«  alualnua  eoreen  e«t  at  Uo°, 
ft  in  front  of  plat®,  then  through  Second  eoreen  aet  at  0°,  3»  In 
front  of  plat®.  ’  J 


16 

185.0 

2510 

PP  - 

13 

'  ’  1 

17 

190.U 

2594 

PP  - 

LB  Pm  s 

'■I 

18 

195.0 

2648 

PP  - 

LB 

A 

l 

19 

200.0 

27  a* 

CP  - 

1-1/ 2*xl/ 2*  Back  opening 

\ 

20 

191.0 

2691a 

PP  - 

LB 

*****  Halt  with  yawed  projectile®  at  0«  -  2706  f/«; 
fawy  liait  not  determined. 


i 


jf. 

k1 

'i: 


VA7CAT0VN  A  A  t  C  N  A  L 
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Balllatlc  Data  ghaat  >o.  4 


Carnagla-Xllinola  Plat#  136333x2  -  }/Bwxj6wx}6a  H-Cr  Homoganaou# 
Bffll  331  -  1.3.  166,300  -  Photograph*  I.A.  710-1352.  *.*.  710-1853 


Plata 

Obllquita 


Callhar 


Plat# 

Bd.  Povdar 
lo.  Chare* 

0  iP  M2  firing* 


S*»ult* 


0*  1  80,0  lo*t  CP  -  CL 

0*  2  80.0  1289  CP  -  a 

0*  3  90.0  1387  CP  -  LB  -  SO  .2-X.2*  Bank  opanlng 

0*  4  95.0  1449  CP  -  LX  -  80 

0*  5  100.0  lo*t  CP  -  Cl? 

0*  6  100.0  1534  CP  -  PI? 

0*  7  100.0  1485  CP  -  PI? 

0*  8  100.0  1546  CP  -  PTP 

0*  9  95.0  1488  CP  -  PTP 

0*  10  95.0  1487  CP  -  PTP  • 

0*  11  92.0  l4g4a  CP  -  PTP 

0*  12  90.0  1459s  CP  -  I»» 

(Bound  12  appaar*  on  photograph*  a*  Bd.#L  on  faoa,  Rd.flO  on  baok.) 
“Mary  Halt  at  0*  -  1472  f/s;  ixaqr  Halt  not  dataralnad 


20* 

71 

100.0 

l64a 

CP  -  1PT? 

20« 

72 

110.0 

1650 

OP  -  JPTP 

20* 

73 

115.0 

1667 

CP  -  Cl?  80 

20* 

74 

120.0 

loat 

CP  -  Cl?  ID 

20* 

75 

110.0 

loat 

CP  -  IFTP 

20* 

76 

140.0 

1952 

CP  -  IP  TP 

20* 

77 

150.0 

2076 

CP  -  JPTP 

20* 

78 

160.0 

2169® 

CP  -  Cl?  ID 

20* 

79 

170.0 

2288 

CP  -  PI? 

20* 

80 

165.0 

2231 

CP  -  PI? 

20* 

81 

162.5 

2224 

CP  -  PTP 

20* 

82 

161.0 

2195“ 

CP  -  PTP 

*Iar?jr  Halt  at  20*  -  2182  t/n j  dray  Halt  not  dataralnad 


30- 

13 

120.0 

1769 

OP  -  HP  ID  -  BD 

30- 

14 

145.0 

la  at 

PP  -  K> 

jo* 

15 

145.0 

2046 

CP  -  JPTP 

jo- 

16 

155.0 

2148* 

CP  -  PTP 

30- 

17 

150.0 

2104 

CP  -  CXP  ID  -  BD 

jo- 

18 

115.0 

1732 

OP  -  JPTP 

30- 

19 

110.0 

1632* 

CP  -  TPTP 

JO- 

20 

105.0 

1603 

n  -  mb 

•dray  Halt  at  30^  -  1618  f/a;  “kt;  Halt  at  30*  -  2126  f/a 


40- 

a 

155.0 

2209 

CP  -  JPTP  .J-x.35*  Back  op  an  lag 

40* 

22 

185.0 

2555 

CP  -  IMP  *««k  open  lag).  7^.4*  Sf 

40- 

23 

200.0 

2731 

9  -  TV 

40* 

24 

195.0 

2675. 

9  -  T9 

40- 

25 

192.0 

26aa 

9  -  TPTP  ,4*x.7*  38 

Balllatlc  Data  Shaat  go.  4  (Cont'd) 


Plata 

Plata  24.  Powdar  Str. 

Obliquity  Ho.  Charga  Val, 

Callbar  .50  AP  M2  Plrlngat 

4o*  26  194.0  2653 

uo°  27  193.0  2633® 

4o*  22  135.0  1951 

40®  29  125-0  1920* 

4o°  30  123.0  1236 

4o«  31  125.0  1232 

40®  32  125.0  1918* 


•dray 

Halt 

at  40°  - 

1919  f/< 

'45® 

59 

127.0 

2542* 

45® 

60 

125.0 

2512* 

45® 

61 

Samoa  2920 

45® 

62 

200.0 

2645 

45® 

63 

210.0 

2236 

45® 

64 

2Q5.0 

2785 

45® 

65 

203.0 

loat 

1*5* 

66 

202.0 

2755 

45® 

67 

202.0 

loot 

i*5'9 

62 

201.0 

2727° 

45" 

69 

200.5 

2702° 

aAray 

Halt 

at  45-  - 

2530  f/> 

Baaulta 


CP  -  PTP  4*  crack  on  back 
CP  -  PTP 

OP  -  .25*x.l5*  Back  opaning 
CP  -  ,15*x.l5*  Back  opaning 
PP  -  SB 
PP  -  SB 
PP  -  M3 

;  “fa ay  Halt  at  40«  -  2627  f/  a 

c?  -  jptp 

PP  -  MB 
CP  -  PIP 
CP  -  M2 
GP  -  PTP 
CP  -  PIP 
CP  -  PTP 
Hit  aarllar  rd. 

CP  —  PTP 
CP  -  PTP 
CP  -  IPTP 

ij  af»»y  Halt  at  45“  -  2715  f/a 


Plata  Bavaraad: 


40® 

51 

170.0 

2379 

CP  -  JPTP 

4C® 

52 

165.0 

2323 

CP  -  3PTP 

4o* 

53 

160.0 

2263 

C?  -  IP-3* 

4o* 

54 

145.0 

2056 

?p  *  on*  - 11  j 

40® 

55 

152.5 

2163 

PP  -  L3 

40® 

56 

156.0 

2207* 

CP  -  3PTP 

40° 

57 

154.0 

2189* 

PP  -  11  -  Pun  2 

4o* 

58 

156.0 

2213 

CP  -  3PTP 

■dray  Halt  at  4c®  (plata  ravoraad)  2198f/aj  laay  Halt  not  dataralnad. 
Plata  Baraartad  and  Rotated  jflggugfc  90* 


40® 

44 

150.0 

4q* 

45 

155.0 

4o® 

46 

160.0 

40® 

47 

I65.O 

40® 

42 

170,0 

40® 

49 

175.0 

40® 

50 

172.5 

•dray  Halt  at 

40®  (Plata 

2135  PP  -  KB 

2172  PP  -  12 

2233  PP  -  12 

2327  PP  -  IB 

2362  PP  -  IS  Pun  8  Back  cracking 

2402*  CP  -  Qip  n  -  BO 

2402*  PP  -  13  Pun  S  (also at  eoaplatad) 

ravaraad  and  rotatad  tbrsugh  90°)  2402  #/• 


lary  Halt  net  dataralnad. 


Balllatlc  Ihta  Sheet  So.  4  (Cont'd) 


PUt« 


Plat* 

Obllaultr 

BA. 

So. 

Powder 

Chare* 

Str. 

Tel, 

Raa*\lta 

PUt*  Rotated  through  90° 

« 

• 

1*0° 

33 

125.0 

1916 

PP  -  S3 

ho® 

3s* 

125.0 

1900 

PP  -  SB 

ho® 

35 

127.5 

1920 

PP  -  MB 

ho° 

36 

129.0 

1928 

PP  -  KB 

ho® 

37 

135.0 

lo*t 

PP  -  S3 

ho® 

3* 

39 

135-0 

loat 

PP  -  KB 

ho* 

lho.o 

1973 

PP  -  SB 

ho® 

hO 

150.0 

loat 

Hit  ear liar  rd. 

ho® 

hi 

150.0 

2153* 

PP  -  LB  Cracking  at art ad 

ho® 

h? 

155.0 

loat 

Kit  earlier  rd. 

ho® 

*3 

155.0 

2139 * 

CP  -  TPV 

•drnjr 

lUlt 

at  ho®  (Plat*  rotated  through  90°)  2171*  */• 
Saw 7  Halt  not  dataralned. 

I 


/ 


f 


¥ATC*TO¥K  »HtNU 


MJUE  166383-cr.  3/8*  HOMO. 
TEST  CP  AT  0*.  20*,  30*,  40* 
MV  16  t$42 


Ml-cn.  T. 8..  166.800;  MIM1L  331. 
,  45*  WITH  CAL  .50  A8  *2.  r*0*jt 
*  w.A.710-1852 


c 


l 


WATERTOWN  ARSENAL 


PUkTt  I t630J—CT.  3/b*  HOMO*  NI-CR.  T.S, 
MAY  16  BACK 


166,800;  BRInCU.  331 
¥.A.7!0-ieS3 


C 


’mnmwww 


Balllatlc  Beta  Sha«t  go.  5 


Carna«i*-Illlnole  Plate  1S633JX3  -  J/B*x36-x36*  Ki-Cr  Hoao,ren<K>ua 
BHS  3U1  -  T.  3.  lSk'OO  -  So  Photoarephe 


Plate 

Plat#  Id.  Powder  8tr. 
Obliquity  So.  Charge  Tel  ■ 
Collar  ,50  AP  M2  Plrlnga; 


Reeulta 


0* 

1 

100.0 

1622 

CF  -  P2P 

0- 

2 

90.0 

1416 

CP  -  Cl?  l/2*xl/4fl  Back  patal 

0* 

3 

95.0 

1482 

CP  -  Cl? 

0* 

4 

100. c 

1594 

CP  -  PEP 

0* 

5 

90.0 

1507“ 

CP  -  Cl? 

0* 

0 

95.0 

1515“ 

CP  -  MP 

“Sawy 

limit 

»t  0-  - 

1511  tf 

■  ;  dray  Halt  not  dotaralnad 

20* 

64 

150.0 

2071 

CP  -  PEP 

20- 

65 

145.0 

2041 

CP  -  PEP 

20* 

66 

14C.0 

1963 

CP  -  PTP 

20* 

67 

130.0 

1851 

CP  -  Cl? 

20* 

68 

1J5.0 

1903“ 

CP  -  PEP 

20* 

&9 

132.5 

1895° 

CP  -  CIP 

“>•▼7  Halt 

at  20-  - 

18?9  f/ 

•;  draqr  Halt  not  deteralnad 

JO* 

7 

80.0 

1330* 

CP  -  PPEP  l/S-xl/S"  Back  opening 

30* 

8 

70.0 

1350 

C?  -  CIP 

30* 

9 

70.0 

1225 

PP  -  S3 

JO* 

10 

75.0 

1241 

??  -  SB 

JO* 

u 

80.0 

1271 

PP  -  SB 

JO- 

12 

80.0 

1299* 

PP  -  S3 

JO* 

13 

100.0 

loat 

Xxcoaalvaly  yawed  -  Ditragnrd 

30- 

14 

100.0 

1499 

PP  -  Ml 

JO* 

15 

125.0 

17*7 

CP  -  CIP 

JO- 

16 

135.0 

1933 

CP  -  CIP 

30- 

17 

145.0 

2051 

CP  -  JTT? 

30* 

18 

150.0 

loat 

CP  -  PEP 

30* 

19 

150.0 

2110 

CP  -  PEP 

30- 

20 

147.5 

loat 

CP  -  PEP 

30- 

21 

147.0 

2041 

CP  -  PTP 

JO- 

22 

146.0 

1993 

Slated  plata 

jo- 

23 

146.0 

2040“ 

CP  -  PEP 

jo* 

24 

150.0 

2091 

CP  Hit  within  2  calibers  of  Id.  1 
Oisragard 

jo- 

25 

145.0 

2045 

CP  -  PITS 

JO- 

26 

140.0 

1993 

CP  -  PPEP 

JO- 

27 

140.0 

2013® 

G?  -  PPEP 

*Any  Halt 

at  30*  - 

1315  f/a;  "Sarr  Halt  at  JO*  -  2027  f/a 

uo- 

28 

165.0 

2305 

CP  -  PPEP 

4o- 

29 

165.0 

2315 

OP  -  IP  EP 

40- 

JO 

190.0 

2641® 

CP  -  CIP  SE  -  39 

uo* 

31 

195.0 

2667 

CP  -  PIP 

Ballistic  Data  Sheet  go.  5  (Ceat*d) 


Plat* 

Obliquity 

Caliber 

Uc* 

bO* 

bO* 

hr* 

bo* 

bo* 

bo* 


Plat* 

3d.  Powder 
So.  ChgT£* 

0  AP  M2  Tiring*: 

3 2  190.0 

33  190.0 

3&  192.5 

35  192.5 

36  192.5 

37  140.0 

3*  IU5.0 


2639 

2600 

26b5 
26Ua 
2649* 
20  U§ 
2069 


Hesulta 


Hit  on  S4.  #31  -  fcaregard 
OP  -PPT? 

Bit  on  34.  #29 
Hit  on  Bd.  *3b 
C?  -  PTP 
PP  -  KB 
P?  -  CX?  3D 


bo* 

39 

15c. 0 

2100* 

PP  -  LB  3aok  cracking 

bo* 

bo 

155.0 

2169 

Hit  holding  olaap  -  Disregard 

bC‘ 

41 

155.0 

2126* 

CP  -  CL 

•dray 

Halt 

at  40*  - 

2113  </ 

•  ;  "Savy  Halt  at  Wl*  -  2645  f/s 

45* 

47 

180.0 

2473 

Backed  by  eupport  -  Disregard 

45* 

48 

210.0 

2848 

Hit  within  2  caliber*  of  Hd.#bl 

45* 

49 

210.0 

2879 

CP  -  PIP 

45* 

50 

205.0 

2782° 

CP  -  FP2P 

45® 

51 

207.5 

2819“ 

CP  -  PTP 

45* 

52 

175.0 

2427 

PP  -  LB 

45* 

53 

180.0 

2476* 

PP  -  LB 

45° 

54 

185.0 

2589 

CP 

45* 

55 

182.5 

2505* 

CP 

•dray  limit 
Plat*  Reversed: 


at  b§*  -  2»*91  f/a;  nHavy  liait  at  b5*  -  2801  f/a 


40* 

42 

150.0 

2106* 

PP  - 

MS 

40* 

43 

155.0 

2134 

CP  - 

CIP 

40* 

44 

155.0 

a  32* 

CP  - 

a 

bO*  43  X55.O  a 34  CP  -  CIP  Hit  Ed.  #33  -  Dlaregard 

bo*  44  155.0  2132*  CP  -  a 

•dray  Halt  at  4oc  (plat*  reversed)  2119  f/a;  Savy  Halt  not  daterained 

Plat*  Reversed  and  Rotated  through  90*: 


40*  b5  155.0  2135*  CP  -  Pun  3 

40*  46  150.0  2107*  P?  -  CIP  -  LB  SD 

■dray  liait  at  be*  (plate  reversed  and  rotated  tfcmogb  9°*)  2121  f/a; 
Vary  liait  not  determined, 

Plate  Botaved  through  180*i 


56 

185.0 

2471 

Hit  Id.  *54  -  Disregard 

57 

190.0 

loat 

CP  -  TPCP 

5« 

190.0 

2574 

CP  -  IPXP 

59 

195.0 

2630 

CP  -  JPTP 

60 

206.0 

2787 

CP  -  P«P 

61 

200.0 

2699“ 

CP  -  TP  CP 

62 

204.0 

2760 

CP  -  PTP 

63 

201.0 

2729“ 

CP  -  PTP 

**»vy  Halt  at  45*  (plat*  rotated  through  180*)  2714  f/a; 
dray  Halt  not  determined. 


! 


Belli at la  Data  Sheet  Ho.  6 


Carnagie-Illinois  Plata  1*638311  -  3/8**36«a:36*  »1-Cr  Heohreneoue 
BHJf  U15  -  T. S.  2OU.80O  -  Photograph*  K.A.  710-1850.  W.A.  7104*51 


Plata 

Plat#  2d.  Powder  Str. 

Ohllq^ty  lo.  Chare  a  7el.  Raaulta 
Caliber  .50  iP  M2  7irlne»: 


0- 
0* 
0 • 

0° 

0* 


100.0 

1955 

CP 

-  PSP 

100.0 

1594 

CP 

-  Pff 

100.0 

1543 

CP 

-  PSP 

90.0 

1492° 

OP 

-  Cl? 

90.0 

1507* 

CP 

-  PSP 

“lary  Halt  at  0*  -  1500  f/e;  Array  Halt  not  deteralned 


20* 

39 

150.0 

2061 

CP 

-  TH? 

20* 

X) 

I65.O 

2229 

CP 

-  PIP 

30* 

41 

157-5 

2179a 

CP 

-  PIP 

20* 

42 

152-5 

a5i* 

CP 

-  irrp 

°»a*7  Halt  at  20*  -  2165  */•»  Angr  Halt  not  dataralnad 


30* 

6 

140.0 

1976* 

CP  -  IPBP 

30° 

*7 

150.0 

2091 

CP  -  JPTP 

30* 

8 

165.0 

2273" 

CP  -  PIP 

30° 

9 

155-0 

ass 

CP  -  JPTP 

30* 

10 

160.0 

2230 

2247° 

1964* 

PP  -  S3  -  ficeaaaiTsly  yawed 

30* 

11 

160.0 

CP  -  JPt? 

30* 

12 

135.0 

PP  -  KB 

Hrmj  Halt  at  30* 

•  -  1970  f/a;  "Payy  Halt  at  J0m  - 

4cr* 

13 

180.0 

2451 

CP  -  Ip®  -  BS  .6"x.6» 

4o° 

14 

200.0 

2730 

CP  -  PTP  -  B8  ,6*x.S* 

40* 

15 

190.0 

2624“ 

CP  -  IMP 

40° 

16 

195.0 

2653“ 

CP  -  PTP  B8  1.6*xl.l* 

4o» 

17 

160.0 

2235* 

?P  -  SB 

4o« 

18 

170.0 

2358 

CP  -  IPS' 

40* 

19 

165.0 

lost 

PP  -  KB 

40* 

20 

165.0 

2328 

CP  -  JPIP 

40° 

ZX 

162.5 

2261* 

CP  -  JPIP 

-  Disregard 


2260  f/e 


*Aray  Halt  at  40°  -  2248  f/aj  “8ary  Halt  at  40*  -  2639  f/a 


22 

as.o 

23 

220.0 

24 

205.0 

% 

a7.5 

200.0 

27 

195.0 

28 

180.0 

29 

190.0 

185.0 

182.5 

1*3.5 

2889“ 

2959 

2783 

2919“ 

2711 

2682 

2476 


CP  -  WP 
CP  -  PTP 
CP  -  Cl? 
CP  -  PSP 
CP  -  IPT? 
CP  -  IPSP 


PP  -  KB 
CP  -  JKP 
CP  -  IMP 
PP  -  XB 
CP  -  1WP 


.55  •*.45*  B8 
.9,*.7B  B8 


•in*  Halt  at  45*  -  2521  f/#l  "*»*7  Halt  at  45*  -  2899  */• 


3*111 «t la  Pata  Sheet  Fe.  6  (Coat'd) 


Plato 
Ob  11  quit] 


Plato 

Sd. 

So. 


Powder 

Charge 


Str. 

T#l.  Results 


Caliber  .50  AP  M 2  Jlrlr 


Plato  at  0s  -  Projectile*  tipped  through  l/S*  alualnoa  ecreen  sol  at  4o*, 
7'6*  in  front  of  plate,  then  through  second  screen  sot  at  0*.  3*  1® 
front  of  plato. 


0* 

33 

1S7.0 

35T 

CP  -  PTP 

1.7"*.55* 

Bach  opening 

0° 

3* 

130.0 

OP  -  PIS' 

1.7-X.55* 

Back  opening 

o* 

35 

175.0 

lost 

PP  -  S3 

0° 

36 

177.0 

2417® 

PP  -  LB  Pun  S 

0* 

37 

178.5 

2427®' 

,ncp  -  pptp 

0® 

3* 

178.5 

2456 

CP  -  TPT? 

•Army  Holt  at  0°  (projectile*  yawed  approximately  90°)  2^22  f/s 
nIawy  Halt  at  0°  (projectiles  yawed  approximately  90*)  243^  f/s 


WATERTOWN  ARSENAL 


RtATC  l863Bi-Ct ,  3/e*  M 0*W.  Nt-CR. 
-T  20*.  JO*.  AO*,  AMO  45*  06LIQOIT 
YAWED  CAL  .50  AM  M2, 


T.S.  204,000:  BRIUCLL 
ICS  WITK  CAL  .50  AM  M2. 
rSONT  MAY  16  1*42 


415.  TESTCO 
TtSTCO  WITH 
W  .A.  7 1 0-1 850 


i 

.1 


c 


Ballistic  Data  Sheet  Bo.  7 


01  aaton  PUt«  P30J  -  3/8**36»x3o*  Bi-Mo  Jaea-Sardsnad 
BHB»  7u«  601,  Smut  363-388  -  Photographs  W.A.  710-1848,  B.A.  710-1849 


PUt. 

Plata  Ed.  Povder  Str. 

OhUqulty  Ho,  Charge  7.1,  Rasul  ta 
Caliber  .50  jP  K2  Tlrlngs: 


0*  1  140.0  3047  p?  -  Cl?  -  LB  Pun  S  BO 

0*  3  145.0  206la  PP  -  CX?  -  LB  Pun  S  BD 

0*  3  150.0  a25»  CP  -  PI?  .5*x.7*  88 

0"  4  147.5  2076a. n<y  _  oi?  10 

4*ray  Halt  at  0°  -  206$  f/ a;  “Bary  Halt  at  0°  -  a01  f/s 


20* 

30° 

20® 

20® 

20® 

20® 

20® 

20® 

20® 


42 

160.0 

ag4 

CP  -  IPX? 

43 

170.0 

2293 

CP  -  Pi?  .9*x.65»  bs 

44 

I65.O 

2259“ 

CP  -  JK? 

45 

167.5 

2282° 

CP  -  PX?  ,7®X.S*  lnooBylste  BS;  l/2*xl® 

fans  crack 

46 

140.0 

1983 

PP  -  SB 

47 

155.0 

2096 

cp  -  ipx? 

48 

150.0 

2110 

CP  -  IPX? 

49 

145.0 

2047* 

PP  -  LB  Pun  S 

50 

147.0 

2053* 

CP  -  JPXP 

*Aray  Halt  at  20®  -  2050  f/s;  “Bary  Halt  at  20®  -  2271  f/« 


30® 

5 

175.0 

2397 

CP  - 

PT? 

30® 

6 

170.0 

2417 

CP  - 

m 

1. 1**1. 15*  BS 

30® 

7 

165.0 

2318 

CP  - 

JPC? 

l/g"xl/S*  Back  pets 

30® 

8 

160.0 

2254 

CP  - 

IPX? 

30® 

9 

155.0 

a97 

CP  - 

IPX? 

30® 

10 

150.0 

a6o* 

CP  - 

IPX? 

30® 

11 

145.0 

ai9* 

PP  - 

KB 

30® 

12 

167.5 

2348 

CP  - 

IPS? 

.6*x.65*  BS 

30® 

13 

168.5 

2353 

CP  - 

pxp 

30® 

51 

180.0 

2510 

CP  - 

PX? 

1-1/16**9/16*  83 

30® 

30® 

52 

53 

170,0 

160.0 

2417 

2278 

CP  - 
CP  - 

PX? 

IPX? 

1 **13/16*  88 

30® 

54 

165.0 

2318° 

CP  - 

IPX? 

30® 

55 

168.0 

2343» 

CP  - 

PX? 

♦» 

-at 

II 

H 

1 

at  30® 

-  a40  f/s;  “Baey 

Halt  at  30®  -  2331 

40® 

14 

160.0 

2a9 

PP  - 

KB 

40® 

15 

210.0 

2819 

CP  - 

IPX? 

40® 

16 

as.o 

2846 

CP  - 

HP 

.9**. 85*  BS 

4o* 

17 

180.0 

2505 

2476 

CP  - 

PX? 

l.l*tt.l*  18 

40® 

18 

180.0 

CP  - 

PP? 

40® 

19 

170.0 

lost 

Missed  plate 

40® 

20 

170.0 

2318* »“CP  - 

PX? 

40® 

a 

165.0 

2298* »“PP  - 

S3 

1 

‘Bray  Halt 

at  40® 

-  2308  f/t;  "iw?  Halt  at  40®  -  2308 

Ballistic  Data  Sheet  So.  7  (Cont'd) 


Pla<e 

Plato  fid.  Powder  Str. 

Obliquity  Ho.  Charge  Vel,  Beaulti 

Caliber  .50  1PM2  Tiring*: 


\*>* 

1*5® 

U5* 

>*5* 

45® 

45° 

45° 

45® 

45® 

45® 

45® 

45® 

45® 

*lrajr 


22 

ao.o 

2829 

CP 

■  pip 

23 

185.0 

25*4) 

pp 

.  M3  - 

Back  crack 

24 

200.0 

2721*' 

'“pp 

-  LB 

25 

205.0 

2794 

CP 

-  Pg  - 

■  Hit  Hd.  #7  “  Disregard 

26 

205.0 

2796 

CP 

-  Jpg 

27 

a5.o 

2909 

CP 

-  JPTP 

28 

Max. 

3020 

CP 

.  PTP 

1.0*11.1'  BS 

29 

as.o 

2929 

CP 

-  gg 

3.1*  aad  3*25*  Pace  cracke 

30 

220.0 

2985 

CP 

.  PTP 

l*xl»  BS 

31 

217.5 

2933 

CP 

-  gg 

32 

ag.o 

2983 

CP 

-  Pg 

33 

218.5 

29a 

CP 

-  gg 

34 

200.0 

27a*' 

.°CP  -  PTP 

Halt 

at  45® 

-  2721 

*/•; 

“Haey 

Halt  at  45®  -  2721  f/a 

Plata  at  0°  -  Projectile*  tipped  through  l/S"  alualnua  acreen  aet  at  40° , 


6*  in 
plata. 

front 

of  pldta. 

then  through 

aecond  acreea  aet  at  0® ,  Y'  la  front 

0* 

35 

187.0 

2560 

OP  - 

Pg 

0® 

36 

178.0 

2444 

CP  - 

Pg 

2.4®x2.1®  BS 

0® 

37 

175.0 

2412 

CP  - 

PTP 

2.15*tt.85*  BS 

0® 

38 

39 

165.0 

2288* 

pp  - 

L3  Pun  3  2.3«xl.6»  PS 

0® 

170.0 

2340* 

CP  - 

gg 

3#5*x4.5»  Pace  crack 

0® 

40 

172.5 

2362“ 

CP  - 

TO 

2. 5**2. 8*  Pace  crack 

0® 

41 

17**.0 

2397° 

CP  - 

Pg 

1.8*xl.75*  BS 

*Aray  Halt  at  0®  (Projectile*  yawed  approxlaately  90*)  2311*  f/* 
nMary  lladt  at  0®  (Projectile*  yawed  aporoxlaately  90*)  23*0  f/a 


37  MM  g  M51  firing: 

30*  56  3 


os 


1736  C?  -  Pg  3-l/4*x3*  BS 


m  H  ■: 

.V..-"  yV"'.yot/. 

'-45 

’  *V  f*  ' 

■  'X  „  C..  • 

'  »''*!  ■:  -•’  ‘*t 


■  ATCATOWN  A  H  |  C  N  A  U 


B*CT  363-388.  TC8TC0  AT  0*,  30*. 


Balllatle  Sfcta  Shaet  Ho.  8 


Carnagia-IinnoiB  Plata  1942607  -  l/2"  Bi-Cr  Hoaogenaoua 
Bar  261  -  T.S.  132,000  -  Ho  Photograph* 


Plata 


Plata 

Obllaulty 

Hd. 

Ho. 

Powdar 

Charge 

Str. 

Tel. 

Beaulta 

Caliber  .50  AP  M2  Tlrin«i 

0* 

1 

85.0 

1384 

CP  -  TP  TP 

0* 
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2743* • 

&0P  - 

01? 

•Army  limit  at  4o*  -  2729  f/«l  aS*ry  limit  at  40*  -  2758  f/a 

3L»LgJ«a 

30*  29  3  o«.  1741  9  -  PTP  a-l/4»x3-l/2«  33 


tfc- 


30* 


/ 


Ballistic  Data  Sfaaat  Ho.  17 

Carnaf is- Illinois  Plats  196198-7  -  5/8*xj6**36"  Vi-Cr  Boao^snsoas 
BHV  409  -  T.S.  303.500  -  Vo  Pho tosrr sofas 


J 


PUts 

Plats  Bd,  Povdar 
Obliquity  Vo,  Charts 

Oallbsr  ,50  AP  M2  firings: 


8tr. 

Pal. 


Basalts 


0* 

1 

130.0 

1902 

CP  -  CIP  U3/4"xU3/4*  BS 

0° 

2 

135.0 

193* 

CP  -  CX?  3/€*x3/«"  BS 

o* 

3 

140.0 

2012® 

CP  -  CIP  2*  Pun  3 

0* 

4 

145.0 

2045 

Hit  3d.  #3  -  Blsrscard. 

1 

0* 

5 

145.0 

2035® 

CP  -  PIP 

0* 

b 

105.0 

1625® 

PP  -  KB 

1 

0* 

7 

110.0 

1652® 

CP  -  1PTP 

*iny 

Halt 

at  0*  - 

1639  f/s;  “Vary  Halt  at  0°  -  2024  f/s 

\  .• 

20* 

8 

155.0 

2189  PP  -  SB 

.  \ 

■i 

20* 

9 

160.0 

2244  PP  -  SB 

20* 

10 

165.0 

2318  Hit  vithin  2  e allbars  of  Bd.  #9 

20° 

11 

165.0 

2293  PP  -  SB 

20* 

12 

170.0 

2367" *nCP  -  PTP 

20* 

13 

168.0 

2343®-*??  -  SB 

®dr*r 

linlt 

at  20°  - 

2355  f/« 

;  "Vary  liait  at  20*  -  2355  f/s 

300 

14 

180.0 

2535 

PP  -  SB 

30* 

15 

185.0 

2565 

?p  -  ra 

30* 

16 

190.0 

2614 

PP  -  KB 

30* 

17 

195.0 

2667 

PP  -  KB 

30- 

18 

200.0 

2721 

PP  -  SB 

30* 

19 

205.0 

2785®' 

®CP  -  CIP 

}*  crack  on  back 

3C* 

20 

202.0 

2760® 

PP  -  SB 

30* 

21 

ao.o 

2868 

CP  -  PIP 

2/3't5/8«  38 

30* 

22 

208.0 

28  48 

CP  -  PI? 

5/8"x3/8'  BP 

30° 

23 

206.0 

2812® 

CP  -  PIP 

•Angr 

Halt 

a*  30*  - 

2773  P/« 

;  “Vary  limit  at  30*  -  2799  7/* 

40* 

24 

215.0 

2909 

PP  -  IB 

KM  TP  M51  Pirinas: 

30' 

25 

3*5  oi 

1.  1*95 

CP  -  TV 

54*x4*B8  Tso  10*  radial 

cracks. 

Ons  8*  radial  crack. 

I 


4 


'Vi! 


Balllatlc  Data  Sheet  Ho,  18 

Carnegie-Illinol*  Plata  I9619S-S  -  5/® "x36*x36*  Ul-Cr  Hoooraneoua 
SHS  415  -  T.S.  205.000  -  Photograph*  W.d.  710-1344,  V.4,  710-1345 


Plat* 

Obliquity 

Caliber  « 


Plat* 

Bd. 

5o. 


Powder 

Charge 


Peaulta 


*Aray 

20* 

20* 

20® 

20* 

20* 

20* 

20° 

•dray 

30* 

JO- 

yi* 

30* 

30* 

JO® 

30° 


>  aP  K2  Firing*: 

1  140.0  1987”  CP  -  CEP  BD 

2  150.0  2055  CP  -  PTP  3/8*x5/8*  BP;  3/4**3/4»  IP 

3  145.0  2010“  CP  -  PTP  2/ 3**2/ 3*  BS;  2/3"x3/8»  IP 

4  100.0  1574  PP  -  MB 

5  105.0  1628*  PP  -  L3 

6  110.0  1651*  CP  -  IPTP 

Halt  at  0*  -  1640  f/%;  “Paey  Holt  at  0®  -  1999  */• 

7  150.0  2012  PP  -  H3 

8  160.0  2229®  CP  -  C1P  BD 

9  155.0  a69  PP  -  S3 

10  153.0  2209*  PP  -  53 

11  170.0  2369  PP  -  LB 

12  130.0  2476“  CP  -  PTP 

13  175.0  2452®  PP  -  MB 

Halt  at  20®  -  2219  f/«;  **5arjr  Halt  at  20°  -  2464  t/n 

14  180.0  2500  PP  -  S3 

15  190.0  26l4  PP  -  13 

16  200.0  2711  PP  -  S3 

17  210.0  2894*. ncp  -  PTP 

18  205.0  2770  PP  -  MB 

19  208.0  2814  PP  -  MB 

20  209.0'  286^‘-nPP  -  S3 


•drtay  Halt  at  30®  -  2881  f/a;  B¥ayy  Halt  at  JO*  -  2881  f/a 
40"  21  215.0  2909  PP  -  SB 

m  TP  M51  Tlrlag: 


1726  CP  -  PTP  -  Plate  broke  up 


o-  4  165.0  2J18*»a  CP  -  PTP 

0«  5  180.0  2466  CP  -  FTP 


•Ar*y  limit  at  0*  -  2311  f/e;  aH*ry  limit  et  0°  -  2311  f/e 


20* 

6 

190.0 

2599*,a 

GSP 

-  CIP 

20* 

7 

130.0 

2^30 

PP 

-  as 

20* 

a 

135.0 

25?2* 

PP 

-  IB 

20* 

9 

195.0 

2647° 

CP 

-  PTP 

•Army  limit 

•t  20°  -  2596  ff 

■  ;  “yiYjr  limit 

mt  20*  -  2623  f/ 

300 

10 

200.0 

2701* 

PP 

-  SB 

30* 

11 

210.0 

2339 

CP 

-  Cl? 

30* 

12 

205.0 

2750* 

CP 

-  CIP 

30* 

13 

215.0 

2839 

CP 

-  CIP 

•Army  limit 

et  30*  - 

■  2726  f/ 

•; 

levy  limit 

net  determined 

f 


/ 


-7 


v&'McJ 


VATEATOWN  UICMI 

i.  NI-CA.  T.l.^S.OOO:  SA 
?0  AND  30®  OOUQUlflCB 
r*OHT  NAY  16  I94£ 


AtATC  156196-8.  5 
WITH  CAL  .50  AA  h! 

kth  j;  m  m5i  v 


.  415.  TCSTCO 
IMOCK  TESTED 
W.A.7I0-I&44 


rv 


VATCMTOVN  Ml'ML 

5/b"  hoho.  wi-cb,  t.8.  ?o5,ooc;  bbincu.  ais 
mr  16  ii-*3  MCK  w. A. 710-1645 


Ballistic  Data  Sheet  No.  20 


Carnegie- Illinois  Plats  194273-B1  -  3/U»x36*x36“  Ri-Cr  Homogeneous 
3HS  269  -  T.S.  130,500  -  Photographs  V.A.  710-1824,  V.A.  710-182? 


Plats 


Plate 

Obliquity 

Hd. 

Ho. 

Powder 

Charge 

Str. 

7*1. 

Results 

Callbar  .50  *  M2  Firings: 

0° 

1 

150.0 

a  15 

CP  -  ITTP 

0° 

2 

160.0 

a97“ 

CP  -  PTP 

0° 

3 

155.0 

ajs 

CP  -  CIP 

0° 

4 

157.5 

a  72° 

CP  -  Cl? 

0° 

5 

125-0 

1785* 

PP  -  K3  Radial  cracks 

0° 

6 

12S. 0 

1811* 

CP  -  IP  TP 

®inay  Halt 

at  0°  - 

•  1798  f/ s;  “tfary  limit  at  0°  -  a85  f/s 

10° 

27 

145.0 

1881 

CP  -  JPTP  -  SC 

10° 

28 

140.0 

1834 

CP  -  IMP  l/4*  diametric  crack 

10a 

29 

135.0 

1771* 

PP  -  L3  3/8»xl/S"  3? 

10° 

30 

137.5 

1801* 

CP  -  IMP  -  SC 

10° 

31 

160.0 

ao€ 

CP  -  CIP 

10° 

32 

I65.O 

aa6“ 

CP  -  PIP  Pull  petalllng 

10° 

33 

162.5 

a5i 

CP  -  CIP 

10° 

3U 

164.0 

a6in 

CP  -  CEP 

*Army  Halt 

at  10° 

-  1786 

f/s;  “Hary  limit  at  10°  -  a7u  f/i 

20° 

7 

165.0 

2289 

CP  -  CIP 

20° 

8 

170.0 

2352 

C?  -  CIP  3/U*xl/3»  PP 

20° 

9 

175.0 

2407 

CP  -  TPTP 

20° 

10 

176.0 

2425“ 

CP  -  JPTP 

20° 

11 

177-0 

2451* 

cp  -  rse  1/2*13/8"  bp 

20° 

12 

160.0 

2239 

CP  -  CIP  7/8*xl/8*  TP  33 

20° 

13 

15#.  0 

aio 

CP  -  IMP  7/3"xl/8«  IP 

20° 

14 

147.5 

2061 

CP  -  CIP  l/2"xl/8»  TP 

20* 

15 

145.0 

2051 

CP  -  CIP  3/4»xl/8*  TP 

20° 

16 

142.5 

2024* 

CP  -  TP1P 

20° 

17 

142.0 

1996* 

PP  -  13 

*Aray 

limit 

at  20° 

-  2010 

f/s;  “Hary  limit  at  20"  -  2438  f/i 

30* 

IS 

160.0 

2224 

PP  -  H B 

30° 

19 

190.0 

2555 

CP  -  PIP  5/8"xl/U*  TP 

30° 

20 

180.0 

2427* 

CP  -  CIP  l/2"xl/4«  TP 

CP  -  CIP  l*xl/4"  IT 

30° 

21 

185.0 

2488 

30° 

22 

187.5 

2526° 

CP  -  PIP 

30° 

2 3 

185.5 

2500* 

CP  -  CIP  l"xl/4»  7T 

30° 

24 

170.0 

2323 

PP  -  KB  Hit  Hd.  #23 

30" 

25 

175.0 

2388 

2402* 

PP  -  KB  7/3"xl/4»  IT 

30° 

26 

177.0 

PP  -  IB  -  CIP  Pun  S 

*Army  limit  at  30* 
37  MM  2P  K51  Tiring; 

-  2415 

f/s;  “Harry  limit  at  30"  -  2513  f/ 

0* 

35 

3  os. 

Ull 

CP  -  PtP  2i"x2"  BS  l$"  Radial 

CamaKls-Illlnola  Flats  19427>B2  -  3/4*x36»x36*  Bl-Cr  Iwlmwim 
BHH  271  -  T.3.  131.000  -  Photographa  V.A.  710-1326.  VO.  710-lCtT 


Plata 

Plata  Id.  Fowdsr  Str. 

Obliquity  Bo.  Charxt  Tal. 


Callbor 


Ag  M2  Tlrlnxa: 


Karalta 


0* 

1 

120.0 

1774 

CP  -  IPTP 

w 

2 

120.0 

1700 

PP  -  1 3 

0* 

3 

122.0 

1729* 

PP  -  L3 

0* 

4 

124.0 

1754* 

CP  -  IPTP 

0* 

5 

150.0 

2076 

CP  -  CIP 

0* 

6 

160.0 

lost 

Hit  HI.  #5  -  Qtarsgard 

0* 

7 

160.0 

2199 

CP  -  PTP 

0* 

8 

155.0 

2140° 

CP  -  PTP 

0* 

9 

152.5 

212GB 

CP  -  CIP 

•Army  Halt 

1 

• 

O 

«* 

< 

1742  f/a;  “Baay  Halt  at  0*  -  21JQ  f/a 

10* 

29 

165.0 

2225 

CP  -  PTP 

10* 

30 

155.0 

3075 

CP  -  CIP 

10* 

31 

160.0 

a48“ 

CP  -  CIP  BO 

10* 

32 

140.0 

1855 

CP  -  IPTP 

10« 

33 

135.0 

183f 

CP  -  IPTP 

10* 

3* 

125.0 

1686 

H  -  KB 

10* 

35 

128.0 

1740b 

CP  -  IPTP 

10* 

36 

126.0 

1730* 

PP  -  LB 

10* 

37 

165.0 

2397 

PTP 

10* 

3® 

170.0 

2367 

PTP 

10* 

39 

155.0 

2249 

CP  -  PTP 

10* 

40 

155.0 

Z179» 

CP  -  PTP 

4dr^r  Halt  at  10* 

-  1739  f/«;  “Baay  Halt  at  10*  -  a64  f/a 

20* 

10 

140.0 

2011 

PP  -  SB  -  CIP  30 

20* 

11 

155.0 

a62* 

»  -  13  -  CIP  BO 

20* 

12 

160.0 

2189* 

m  -  ci?  bo 

20* 

13 

162.5 

2222 

CP  -  Cl? 

20* 

14 

165.0 

2287? 

CP  -  IPTP  „ 

20* 

15 

167.0 

2319* 

OP  -  PIP  l/4»xl/2*  2? 

*Ar«y  Halt  at  20*  - 


2176 

2323 

gfi£ 

2603 

2602 

2750- 


»  26  175.0  lost 

:  3  Wi  $§. 

•a ray  Halt  at  30*  -  2336 


30* 

18 

170.0 

30* 

19 

170.0 

30* 

20 

190.0 

30* 

a 

195.0 

30* 

22 

200.0 

3°' 

23 

205.0 

35! 

24 

190.0 

30* 

25 

140.0 

30* 

26 

175.0 

f/a;  °Vtcry  Halt  at  20*  -  2J0J  f/a 
Baakad  by  rapport  -  Diarsgard 


PP  -  KB  l/4*xj/4*  PP 
CP  -  IPTP  l/2*xl/U»  IP 
CP  -  IP® 

CP  -  IP®  1 *xl/4»  IP 
CP  -  PTP  l*xl/2»  IP 
CP  -  PIP 
CP  -  CIP 

CP  -  01P  l»xl/4»  JP 
S?  -  C3 

a  -  cip  i*xiA"  ip 

f/aj  ®Baay  Halt  at  JO*  -  257*  */• 


2.1  as.  1608  CP  -  TV 
2.5  os.  1503  OP  -  TV 


WATERTOWN  IMCNAl 


*LATC  IP4Z73-9I. 
at  o»,  in*.  2»*. 
wir*  37  wt  «(  v 


ssg 

.  front  M*y  ie  (945  W.A, 710*1624 


H.ATC  104373-41.  3/4*  HOMO.  NI-CH.  T.».  130,500;  MtNCLL  359 
MAY  16  1943  9ACX  W.  A.  7 1 0-1935 


WATC8T0WN  'HKNtl 


plats.  i*-273-82.  3/4"  moho.  n.-o».  T.f.  i:i.cco;  k«in€U.  27t. 

AT  0*,  10*.  20*.  30*  OBUQUlTlt*  WITH  CAL  .50  AP  M2.  IPTACTCO  AT  4q^ 
OBLIQUITY  WITH  37WM  HSI  A.F.C.  FRONT  HAY  16 


1042  W.A. 710-1826 


4V* 


VATCNTOVN  A  A  I  C  N  A  l 

PtATC  \<nrrs-*z.  3/4*  HOMO.  NI-CA.  T.«.  1 3 1, OOO ;  MtNCLL  271 
HAY  16  1942  BACK  V -A. 710-1627 


Ballistic  Data  Shout  No.  22 

Car« »*le- Illinois  Plate  19^7333  -  3/U»x36"x36"  Sl-Cr  Homogeneous 
BHH  302  -  T.S.  1^,000  -  Photograph*  »\  A.  710-1823.  W,A,  710-1329 


Ballistic  Data  Sheet  No.  23 


Carn#gl*-Illinola  Plata  19427334  -  3/4»x36"x36«  Hl-Cr  Homegeneou* 
BHB  30W  -  T.S.  154,000  -  Photograph*  W.d.  710-1830,  W.A.  710-1831 


Plat* 

Plat*  Hd.  Powder  Str. 

Obliquity  Mo.  Charge  Tal .  R*«ult« 

Caliber  .50  IP  M2  Tlrlnge: 


0* 

1 

130.0 

lo*t 

CP 

0* 

2 

120.0 

1700 

PP 

0° 

3 

165.0 

2214 

CP 

0* 

4 

175.0 

2343 

CP 

0* 

5 

165.0 

2260“ 

CP 

o* 

6 

155.0 

2115 

CP 

0° 

7 

160.0 

2179 

CP 

0* 

8 

162.5 

2229 

CP 

0* 

9 

164.0 

22^9° 

CP 

0* 

10 

125.0 

1801 

PP 

0* 

11 

130.0 

lo*t 

CP 

0« 

12 

130.0 

18  36 

c° 

13 

132-5 

1865* 

h 

0° 

14 

135.0 

1S86* 

OP 

0° 

15 

185.0 

2468 

CP 

0° 

16 

185.0 

2506 

CP 

TP1!? 

SB 

CIP 

PTP 

PTP 

IPTP 

TPTP 

CIP 

I?  TP 

13 

Cl?  Hit  Rd.#9  -  Dieregard 

Ml 

13 

TP  TP 

PTP 

PTP 


‘Arty  Halt  at  0*  -  1S77  f/e;  "Maxy  Halt  at  0#  -  2250  f/« 


10° 

48 

170.0 

2304 

CP  -  PTP 

Tull  patalllng 

10* 

49 

165.0 

224y> 

CP  -  CIP 

10* 

50 

170.0 

2278* 

CP  -  PTP 

Tull  petal  ling 

10*- 

51 

155.0 

2120 

CP  -  TPTP 

.45**. 15*  lnoaaplci*  TP 

10* 

52 

145.0 

1940 

CP  -  TPTP 

.45»x.15*  incomplete  TP 

Eadlal  cracka 

10* 

53 

140.0 

1855 

CP  -  TPTP 

.^•x.lO*  iaoeaplet*  IP 

Eadlal  cracka 

10° 

54 

138.0 

1822* 

CP  -  TPTP 

,6"x,3"  Incomplete  IP 

10« 

55 

135.0 

1795* 

PP  -  13 

“Army  Halt  at  10* 

-  1809 

f/« j  "Mary  Halt  at  10*  -  2264  f/a 

20° 

17 

165.0 

2278 

OP  -  IP  TP 

5/8*xl/4*  IP 

20* 

18 

165.0 

2283 

CP  -  TPTP 

5/8"x1/4*  TP 

20° 

19 

167.0 

2259 

CP  -  TPTP 

5/8»xl/4»  TP 

20° 

20 

160.0 

2231* 

CP  -  IPT* 

l/2"xl/4»  TP 

20* 

21 

158.0 

2205* 

PP-  -  MB  j/4"xl/4»  TP 

20% 

22 

185.0 

2506 

CP  -  CIP 

3/U"xl/8"  TP 

20* 

23 

195.0 

3633 

CP  -  CIP 

20° 

24 

205.0 

2760 

CP  -  PTP 

20* 

25 

200.0 

2711" 

CP  -  CIP 

TO 

20* 

26 

200.0 

2709 

CP  -  CIP 

20* 

27 

202.5 

2731 

CP  -  PTP 

2/3*xl/8*  TP  -  l/2*al/2» 

•dray  Halt  at  20*  -  2218  f/a;  "favy  Halt  at  20*  -  2721  tf • 


Plata 

Obliquity 


Plata 

Bd. 

*».  , 


Powder  Str. 

Charge  Tel .  Results 


Caliber 


IP  M2  Firings: 


\u4 

o 

o 

28 

175.0 

2388 

PP  -  SB 

30* 

29 

180.0 

2437 

PP  -  K3 

3G« 

30 

185-0 

2486 

PP  -  KB 

3C* 

31 

Service 

2900 

C?  -  PTP  Hit  Hd.#28  -  Disregard 

JO* 

32 

Seryice 

lost 

Hit  clamp  -  Disregard 

30* 

33 

Service 

2834 

CP  -  CIP 

30* 

34 

Service 

3034 

CP  -  PTP  5/l6"xl/2"  BP 

30° 

35 

220.0 

2952 

CP  -  Cl? 

30* 

36 

220.0 

294 2 

CP  -  PTP  3/3"xl/2"  3P;  3/8"xl/8 

30* 

17 

215.0 

28 76“ 

CP  -  PTP  l/2"x2/39  3P 

30* 

38 

213.0 

2863" 

CP  -  CIP  3/g"x5/8*  3P 

30* 

39 

210.0 

2814 

CP  -  PTP  Hit  within  3  ealibers  ( 

Si.  #35  -  Disregard 

30* 

Uo 

210.0 

2809 

CP  -  CIP  3/<5"x5/S"  3S 

30* 

Ul 

190.0 

25S  9 

PP  -  CIP  -  MB 

30* 

42 

200.0 

2682 

CP  -  ITT? 

30* 

u3 

195.0 

2614 

PP  -  HB  Hit  Hd.  *17  -  Disregard 

30* 

44 

195.0 

2604® 

PP  -  CIP  -  LB  Pun  S 

30* 

45 

197.5 

2632® 

CP  -  TP  TP  Pun  S 

aArny  Halt  at  JO*  -  26l*  f/s;  nHavjr  Halt  at  30°  -  2870  f/» 


1983 


47  3.0o*.  1816 


CP  -  PIP  }*xl/2*  adjacent  punching 

started 

PP  -  LB 


0* 


V;  >r  ^;-: 


£?% 


WATERTOWN  A  R  »  E  N  A  L 


»  *  »  fc  "  I  «  »  ~  r,  w  •  - 

PLATE  T  94273-63.  3/4"  H0*0.  HI-CR.  T  .$.  1 54,00}  9RINEVL  302.  TESTED 
AT  0*.  10*.  20»  AND  30*  OBLICJLMTIES  WITH  CAL  .50  AP  H2.  "ONT 
HAY  16  19*2  W.A.7I0-I6E8 


VATCHTOVN  A  A  S  E  N  A  l 
m_atc  ix?73-i3.  3/4*  now.  ni-ca.  r.*.  ■: 3-: .see-  mincu.  3cz 

MAT  It  1 942  SACK  W.A. 710469 


WATERTOWN  ARSENAL 

PVATC  194273-64.  3/4«  MOW.  MI-CA.  T.6.  154,000;  HIMU.  304 
MAY  16  1942  BACK  W.A.7KM63I 


OA  16-i  142^733  & 
.%£*&**  ■ 


6  S 


<7 


,*  <3fc 

d-T* 


*  23‘ 


'3 


*■*  -  ‘"\/ 

*•.  c>  »Y 

* 

K 

/6 


,*  < 


*■«?£*• 

i<?  3‘ 

•  '^- 


WATERTOWN  t  M  C  N  H 

PLATt  IW7)-H,  3/4*  HOW.  NI-CP.  T.t.  161,500;  MINCU.  363 
HAY  It  10*2  RACK  Y.A. 7IO-I83S 
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Balllatlc  Data  Sheet  Mo.  25 

Carnegia-Illinois  Plate  19^27337  -  3/U»x36*x36"  Nl-Cr  Homogeneous 
3HK  378  -  T.S.  185,000  -  Photograph*  V.A.  710-1836,  W.A.  710-1837 


Plata 

Obliauity 

Plata 

Ed. 

No. 

Powder 

Charge 

Str. 

Tal. 

Reaulta 

1 

* 

\ 

i 

Caliber  .50  AP  M2  Firing*: 

0°  l  125.0 

1847 

P?  -  M3 

1 

i 

0° 

2 

130.0 

1857 

PP  -  LB  -  SC 

1 

0® 

3 

132.0 

1870 

PP  -  LB  -  SC 

i 

0° 

4 

135.0 

1890 

pp  -  13  -  SC 

i 

0° 

5 

137.5 

1912* 

PP  -  LB 

0® 

6 

1U0.0 

1936a 

CP  -  JTTP 

5 

4 

0® 

7 

170.0 

2313 

Hit  Ed.  #6  -  Disregard 

J 

o® 

8 

175.0 

2332 

C?  -  PTP  l-l/U"xl-l/U»  BS 

i 

0° 

9 

170.0 

2312 

CP  -  PTP  3/4"xl-l/4»  BS 

4 

'? 

0° 

10 

165.0 

2273 

CP  -  PTP  7/8"xl-3/8»  BS 

0° 

n 

165.0 

2259° 

CP  -  CIP 

4 

0° 

12 

170.0 

228  UP 

C?  -  PTP 

5 

i 

Shot  irt.2  lettered  ^13  in  photograph. 


1 

lAray  liait 

at  0®  - 

1924  f/a 

;  “Nary  liait  at  0®  -  2272  f/* 

10° 

26 

165.0 

223U 

CP  -  IT  TP  .35"*. U5*  BS 

10° 

27 

170.0 

2308 

CP  -  IPTP 

10° 

28 

173.0 

2353 

PP  -  SB  -  Excessively  yawed  -  Disregard 

10® 

29 

173.0 

2328 

CP  -  Cl?  1/4®x3/8"  BS 

10® 

30 

175.0 

loat 

CP  -  Cl? 

10® 

31 

177.0 

2372 

CP  -  IPTP  .6®x.6*  Punching 

10® 

32 

178.0 

2382 

CP  -  CIP  l/U»xl/2®  BS 

10® 

33 

180.0 

2427" 

CP  -  PI?  ,8*x.65*  BS 

10® 

31* 

179.0 

2397“ 

CP  -  JTTP 

10° 

35 

160.0 

2179 

CP  -  CIP 

10® 

36 

159.0 

lost 

Micaed  plate 

10® 

37 

159.0 

2151a 

cp  -  rpTP 

10® 

38 

158.0 

2118* 

PP  -  LB 

•A ray  liait 

at  10®  - 

•  2133  f/ 

a;  "Navy  liait  at  10®  -  2412  f/a 

20® 

13 

185.0 

25W 

PP 

20® 

14 

195.0 

2633 

PP  -  SB 

20® 

15 

205.0 

ft 

CP  -  IPTP  ,7"*. 5"  incomplete  BS 

20® 

16 

210.0 

CP  -  7PTP  ,65"x.85»  Pun  S 

20® 

IT 

215.0 

3552° 

CP  -  PTP 

20® 

18 

200.0 

loat 

CP  -  CIP 

20® 

19 

205.0 

2789 

C?  -  IPTP  l*x7/s®  Punching 

20® 

20 

200.0 

2762 

CP  -  IPTP  .85®x.9»  incomplete  BS 

20® 

21 

195.0 

2665* 

P?  -  SB 

20® 

22 

197.5 

2698* 

CP  -  fFXF  .8»x.6®  BS 

*Arajr  liait 

at  20®* 

2682  f/i 

1;  "Navy  liait  at  20®  -  2851  *!• 

Bata  Shaat  go.  2* i  (Coat'd) 


flat* 

Wat*  14.  Pcwdar  Str. 

Obliquity  to,  Char£*  Tal.  laaulta 

Call>*r  .»»  JU>  M2  Firing.-  - - 

2*  2  “**  S?!!,a  “  CV  i3A6**l/2B  Phasing 

rn«  X.  "**•  3003*  PP  -  JO 

3°  25  3093“  ®  -  TO  I~l/8»xf/S"  Punching 

•inqr  Halt  af  30*  -  3025  f/*i  “lavy  Hal*  at  *>♦  -  3070  */. 

31  UK  tP  MSI  llrlnaa,  ,  *  ' 

°  39  3-0  «*.  Wl6  OP  -  rn»  1x1 1  dlaaatar,  Including  33 

Iuj/4-*^7/8*. 


(Photograph  arroaaoualy  lndlcataa  Ida. 
iapaotad  in  araa  broken  out  by  14.  #39.  yQ 
lapaetad  thla  araa.) 


#12  and  #36  aa  having 
iapaot  othar  than  14.  #39 


VATEATOVK  AftlENAL 

M_*TC  IC4?73-a7.  3/4"  HOHO.  NI-CA.  T.».  165,000;  BRINCLL  373.  TESTED 
AT  0",  10",  20*.  30*  OBLIQUITIES  WITH  CAL  .50  AP  »2.  SHOCK  TESTED 
WITH  37  V*  H5I  V.  EKONT  HAY  16  IS«*2  W.A.7I0-I836 


c 


/ 


NTCDTON  ARSENAL 

ALATC  194,'73-«7.  3/4*  HOMO ■  NI-CA.  T.S.  ie5,000;  BftINCLL  378 
MAT  (6  1945  BACK  w, A. 710-1637 


*Llll«tio  lata  Shm 


S°'  19U27335  -  3/4*x36*x36"  Jfi-Cr  Homogeneous 
BHS  J88  -  T.S.  184,500  -  Photographs  V.A.  710-1832,  W.A.  710-1833 


Plat* 

Ohllgul  tj 


Plat* 

Rd. 

Mo. 


Powder 

Charge 


Results 


Caliber  .50  iP  M2  Plrln#a« 


0° 

1 

135.0 

1899® 

CP  -  JPTP 

i 

j 

0° 

2 

132.5 

187?* 

PP  -  LB 

0° 

3 

170.0 

2307n 

CP  -  CIP 

i 

0* 

4 

172.0 

2328® 

CP  -  PTP 

$ 

$ 

*Arny  limit 

1 

O 

O 

« 

1886  r/t 

;  “Mary  Halt  at  0*  -  2318  f/s 

1 

10” 

23 

175.0 

2352® 

CP  -  PTP 

* 

10* 

24 

17?.5 

2329® 

CP  -  FPTT  .7*x.25*  BS 

$ 

10* 

25 

175.0 

2357 

CP  -  PTP 

10* 

26 

152.0 

lost 

Hit  on  Rd.  #25 

t 

10“ 

27 

152.0 

2076 

CP  -  JPTP 

\ 

10* 

28 

151.0 

2066 

CP  -  JPTP 

10° 

29 

150.0 

2050 

CP  -  JPTP 

10* 

30 

149.0 

2042 

CP  -  jp?p 

l 

10* 

31 

147.0 

2017* 

CP  -  JPTP 

*s 

-1 

10* 

32 

145.0 

1968 

Hit  on  Rd.  #31 

J 

10* 

33 

146.0 

2032 

CP  -  JPTP 

«v 

10* 

34 

145.0 

1993® 

PP  -  LB  -  SC 

•Army  Halt  at  10°  - 


20* 

5 

185.0 

2564 

20* 

6 

205.0 

loet 

20* 

7 

305.0 

lest 

20* 

s 

205.0 

2775® 

20* 

9 

210.0 

2859 

20* 

10 

207.5 

1-st 

20* 

H 

207.5 

2813 

20® 

12 

206.5 

2808® 

20® 

V 

185.0 

2565* 

20* 

14 

187.0 

259? 

20* 

15 

186.0 

2575® 

a 

1 

»-* 

a 

«♦ 

at  20°  - 

2570  * 

30® 

16 

Service 

2849 

30® 

17 

215.0 

29C  9® 

30® 

18 

218.0 

2884* 

30® 

19 

220.0 

2921 

30® 

20 

max. 

2925 

30* 

21 

■ax. 

2995 

30° 

'  f5 

22 

aax. 

2933 

*  *Ar*y  limit 

at  30*  - 

2897  f 

/•;  “Mary  Halt  at  10e  -  2341  f/» 

PP  -  CIP  .7"x.65*  Pun  S 

Hit  Rd.  #5.  Knocked  out  punching. 

Disregard 

Hit  Rds.  #5,  #6  _  01  sreeard 
C?  -  IMP  5 /8*xl/2*  Punching 
CP  -  POP  ,5"*. 85*  BP 

PP  -  Pun  3  Baofred  by  support  -  Si trocar d 

CP  -  PIP  ,8»x.7»  SP 

CP  -  PIT  1.0*x.3»  IP;  .8"x.55»  BP 

PP  -  CIP  -  Pun  S 

CP  -  JPTP  1. 55**1*  3S 

CP  -  JPTP  l*x5/8*  BP 


2849  PP  -  MB 

25C 9*  CP  -  CIP  Pun  S 

2884*  PP  -  KB 

2921  PP  -  LB 

2925  CP  -  CIP  7/8*xl/2*  Pun 

2995  CP  -  IP TP  2/3*rl»  BS 

2933  PP  -  Pun  S  3/4"x3/4"  ys 

2897  f/*j  Mary  Halt  not  determined. 


MlUtle  Dwta  Shsat  lo.  27 


Cara is- Illinois  Mata  19**«73 88  -  Il-Cr  Hoaogsnsoua 

ttl  388  -  Jfc.S.  199.500  -  Photograph*  I.A.  710-1838,  V.A.  710-18J9 


Plata 


Plata 

24. 

Powder 

Str. 

Obllauitr 

Ho. 

C  haras 

Tel. 

Results 

Caliber  .50  A.P. 

M2  Plriaat: 

0* 

1 

1}0.0 

1899* 

cp  -  m 

0* 

2 

130.0 

1880* 

PP  -  LB  -  3C 

0® 

3 

165.0 

22494 

CP  -  CIP  ID 

0* 

5 

175.0 

2367 

CP  -  PIP 

o® 

0* 

J 

170.0 

2318 

CP  -  CIP  -  Overlapped  R4.  #4  - 
Disregard 

6 

172.5 

2322 

CP  -  PEP 

o- 

7 

167.5 

2276® 

CP  -  P» 

*A«r  Halt  at  0 •  -  1890  f/a;  “levy  Halt  at  0*  -  2263  */• 

10® 

21 

170.0 

2268 

PP  -  MB 

10* 

10* 

22 

2? 

175.0 

180.0 

PP  -  CIP  -  KB  1/2®  DC  BD 

CP  -  MP 

10* 

24 

177.0 

lost 

PP  -  CIP  -  KB  BD 

10® 

25 

177.5 

2381®. 

a  CP  -  CIP  BD  ID 

•Amy  Halt  at.  10® 

-  2367  f/e?  “Hary  Halt  at  10®  -  2394  f/a 

20® 

8 

210.0 

2809 

CP  -  rep  l/2"xl/4®  TP;  9/l6**9/l6' 

20® 

9 

180.0 

2**53 

79  -  IB 

20® 

10 

185.0 

2505 

PP  -  IB 

20® 

11 

190.0 

26a* 

CP  -  PEP  j/4»*7/l6®  BP 

20® 

12 

187.5 

CP  -  fPTP  2/3®x5/«#  BP 

20® 

13 

188.5 

lost 

Missed  plats 

20® 

14 

186.5 

2555* 

PP  -  13 

20® 

1$ 

189.0 

2550 

PP  -  13 

20® 

16 

189.0 

2585 

PP  -  SB 

20® 

17 

190.0 

2613* 

PP  -  SB 

•Amy  Halt  at  20* 

-  2560 

f/s;  aiavy  Halt  at  20®  -  2617  f/e 

30- 

18 

MX, 

3008 

PP  -  M3 

JO® 

19 

MX# 

3030 

PP  -  KB 

Valthar  Any  nor  lavy  Halts  datsralnsd  at  30®. 

WATERTOWN  A  R  k  C  N  A  L 

RLATl  IS4273-85.  3/4»  HOMO.  NI-CA.  T.B.  184,500:  BRINCLL  388.  TCSTtO 
AT  0*.  1C*.  20*  A  HO  30»  OBLiqUITICS  WITH  CAL  .50  AA  M2.  TAONT 
MAY  16  1042  .  W.A  ,710-1832 


c 


WATCKTOWN  AfttCNAl 

AtATC  I0427J-45.  j/4*  HOMO,  NI-CH.  T.S.  104,500;  MtMCU.  388 
HAY  It  1042  SACK  W.A.  7101033 


mm 

M 


. :  Ki  <*.  mSbexJa 


3  7  tv* 

i  II 


»*inioM 


a  n  •  e  n  a  l 


acatc  (>i<‘73-8(i.  3/4 
AT  0®.  1C®,  ANO  ro* 

WITH  37  HH  H‘jl  V. 


HOMO.  NI-CA.  T.S. 
OeUQUITICS  WITH  CAL 
fAdflT  HAY 


'SJtSOO;  0AINO.L  380.  TCSTEO 
.SO  AA  m,  SHOCK  TESTED 
It  W.A.7ICW-I8  38 


#1» 


VATCRTOWN  M  0  t  *  Jt 


BLATC  l«4273-«0.  j/4"  HC*0.  NI-CB.  T.». 

hat  It  l«4'  back 


I99.S00;  MIKCU.  380 
W.A.7IC-I039 


c 


3*111 s tie  Data  She*t  Ho,  2c 

Disston  Plats  10  -  3/4»x36*x36*  Pi-Mo  Paca  Hardened 
3KB:  Pace  593-601;  Hear  U15-455  -  Pr.etographs  V.A.  710-1822,  W.A.710-1823 


Plata 


Plata 

3d. 

Powder 

Str. 

CMiaulty 

Sc. 

Charge 

Tel. 

Ee salts 

Caliber  .50  AP  M2 

Firings: 

0° 

1 

210.0 

2782 

CP  -  C  IP 

0* 

2 

212.0 

28 09 

C?  -  PTP 

0° 

3 

212.0 

2811 

CP  -  PTP  PS  .8*x.8»;  Inc.  3Sf9*l.l* 

0* 

U 

187.5 

2530 

CP  -  PTP  PS  .9*x.9*;  BS  .85*8.8" 

o® 

5 

165.0 

2268 

Hit  Ed.  #4  -  Disregard 

0* 

6 

165.0 

2244 

Hit  rapport  -  Disregard 

0° 

7 

165.0 

2266* -a 

PP  -  S3 

0° 

8 

175.0 

2392 

CP  -  C1P  Inc.  33  ,6*x.75* 

0° 

9 

170.0 

23  38 

CP  -  PTP 

0* 

10 

167.5 

2288*'® 

CP  -  PTP 

*Ar«y  Halt 

at  0®  - 

•  2277  t( 

1;  nSavy  limit  at  0®  -  2277  f/s 

10° 

24 

190.0 

lost 

PP  -  SB 

10° 

23 

190.0 

2482 

PP  -  MB 

10° 

26 

200.0 

2581 

PP  5/8*x5/8*  Pun  S 

10* 

27 

205.0 

26  72 

CP  -  PT? 

10'* 

28 

202.5 

26l3a*n 

PP  -  Pun  S 

10° 

29 

205.0 

2662 

Pit  Ed.  #28  knocking  out  punching  - 
Disregard 

10° 

30 

205.0 

264C*. a 

CP  -  PTP 

*A nay  Halt 

at  10® 

-  2627  ?, 

/ »;  “Bavy  limit  at  10®  -  2^27  f/s 

20° 

11 

195.0 

2662 

PP  -  SB 

20° 

12 

205.0 

2781 

PP  -  K3 

20® 

13 

210.0 

2829 

PP  -  L3  9/l6*xl/2*  Pun  S 

20® 

14 

210.0 

2851'*,n 

PP  -  SB 

20® 

15 

212.5 

2851 

PP  -  L3  .5*x.35»  Pun  S 

20® 

l6 

214.0 

2?b3*>n 

C?  -  PT? 

*Aray 

•  Halt 

at  20® 

-  2893  f/e;  nBavy  Halt  at  20®  -  2? 5*  f/« 

30® 

13 

Service 

2849 

PP  -  S3 

30® 

19 

au . 

2960 

PP  -  3acked  by  support  -  Disregard 

30® 

20 

Bax . 

30 28*  .* 

C?  -  PTP 

30® 

21 

22C.0 

2931 

PP  -  SB 

30° 

22 

223.0 

2979 

PP  -  MB 

30® 

23 

225.0 

3020* •“ 

PP  -  S3 

•A ny 

limit 

at  30* 

-  3024  f/s;  “Mary  limit  at  30°  -  3024  f/s 

37MK  T?  M51 

.  Firings: 

0® 

31 

3.5os. 

1973 

CP  -  PT?  3S  6-l/2*x6-3/4*  overlapping 
4-15/l6*x5-l/4*/.Bunching,  In  which  was 
secondary  l-7/16*xl-7/8*  punching.  Con¬ 
centric  lace  cracke  8-1 /2*. 

0° 

32 

3.0os. 

1801 

CP  -  PTP  6*x7*  3S 

37  mm  A f  M51  Firing: 

i*0® 

17 

2.8os. 

1596 

CP  -  PTP  Pen.  Diaa.  3*xl-5/8* 

Ballistic  Data  Shoot  lo,  29 


Carna^is-Illinols  Plat*  194275C9  -  I*x36*x36*  Vl-Cr  Roaocantous 
3HH  244  -  T.S.  120,000  -  Photographs  V.A.  710-1842,  V.JL  710-1843 


Plata 


Plata 

Obliquity 

Ed. 

Jo. 

Powder  Str. 
Charts  T*l. 

Basalt* 

37  MM  IP  MSI  Tiring: 

0® 

1 

2.0o«.  1367 

CP  -  C1P 

0* 

2 

I.S501.  1302? 

CP  -  PPTP 

0* 

3 

1.7o«.  1256* 

PP  -  13  Slight  oraofclac 

0* 

4 

2.15os.  1425® 

cp  -  m 

0* 

5 

2.08os.  1411® 

C?  -  CLP 

•Angr  Halt  at  0*  -  1279  ti*\  *>•▼*  Halt  at  0*  -  l4l5f/» 

30* 

6 

2.10os.  1426* 

PP  -  MB 

30* 

7 

4.75os.  U10 

or  -  m 

30* 

8 

2.8O01.  1667 

CP  -  P» 

30° 

9 

2.650s.  1635 

Ossrlappsd  Ed.  #8  -  Dlsracard 

30* 

10 

2.600s.  i6oe® 

CP  -  PSP 

30* 

11 

2.40os,  1524 

PP  -  LB 

30° 

12 

2.50a«.  1560* 

CP  -  CLP 

30* 

13 

2.25oi.  1466* 

cp  -  no 

mkrur  Halt  at  JO*  -  lW  f/s;  nIa ay  Halt  at  }0*  -  1584  t/ 

watcrtown  arsenal 


HCAT  I04«,  ALATt  10.  J/a-  f.M.J  Nl- 
RCA*  AI5-45S.  SACK  KAY 


16 


,  SftlNCLL  fACC  503-601 
1942  V. A. 710-1823 


c 


n 


■M 


Balllatlo  Bata  ftirt  tfQ[  p 

^..S^UUnol.Pl^.  19Un5Cl  -l'****.  >i-*  SdMmwui 

7  T'3-  131  ’ 500  "  «»ta«rapha  V.A.  710-1735.  *.d.  710-1736 


n*t« 

Obliquity 
Callbtr  .* 


IUt, 

ad. 

-52j_ 

)  AP  M2 


Powdar 

Chare a 

?  Firlnea 

170.0 
165.0 
164.0 
165.0 
185.  C 
190.0 
185.0 


Baaulta 


** ray  Halt  at  0* 

W  8  170.0 

io*  9  170.0 

10«  1C  170. 0 

io#  n  170.0 

10*  12  172.0 

*3  175.0 

JO*  i*  173.0 

15  174.0 

10*  16  190.0 

17  195-° 
10*  18  200.0 

io*  19  205.0 

io*  20  ao.o 

10  21  208.0 

*dr*jr  Halt  at  10* 

ao*  26  175.0 

»!  27  165.0 

20  28  160.0 

20*  29  163.0 

20*  30  164.0 

20*  31  165.0 

20*  32  165.0 

20*  33  166.0 

20*  31*  190.0 

35  195.0 

20*  36  192.5 

■dngr  Halt  at  20# 

Flat a  Bararaadi 


2266  QF  -  ff® 

2211*  CP  -  nv 

2135  PP  -  SB 

2199*  PF  -  MB 

24^5  OF  -  GIF 

2488*  CP  -  PTP 

2462®  CP  -  Cl? 


-  2205  f/a;  “Mary  Halt  at  0*  -  2675 
loat  CP  -  JPt? 

Sk  °f  pUt*  “ 

ZZ54  PP  -  IB 

2234  PP  -  MB 

2256  PP  -  IB 

23 28  CP  -  JP3P 

225«*  PP  -  LB 

2272*  cp  -  nrf 

2494  CP  -  CIP 

2553  cp  -  air 

2624  cp  -  CIP 
2715*  CP  -  CIP 
2763  cp  -  p*rp 
2752*  CP  -  PTP 

■jSf5  "a  !*s&u*u  **  “*  -  <■/■ 

2371*  CP  -  JPBP 
2267  n  -  MB 
2285  PP  -  MB 
2310  PP  -  MB 
229?  PF  -  LB 
232*  PF  -  IS 
2333*  PF  -  LB 
2569  CP  -  OIF 
2660*  CP  -  FTP 
26344  CP  -  JP1P 

’  *354  f/  a;  *Iary  Halt  at  20*  -  2647  f/a 


ft*  f2  185.0  2520  CP  -  CIP 

o*  3  MH  »-rv 

„  5  S  iS?:S  US.  S:SS 

n  *  rii*  °*  '  <,U‘*  m"Md)  ^  “■» 

37  J4W  IP  M51  HrUp 

0#  37  4.10o*.  fl22  PP  -  U 


.  m 


NTMTOVN  MICKtt 


«.*te  e-2,  i*  momdoo«oc«,  ■*  inch.  263,  r,«.  i27.5co:  127,500 
TC»T£0  AT  mum At  ANO. 10*,  CAt.  .50  A,?.  *2.  TCSTCO  AT  NOAMAL, 
20*  37  MM  *51  A. A.  (fMNT)  JAM.  10  W.A. 710-1737 


/ 


fissr'‘  *  . 

4*  Jtt  ii  »  t  *  I  ■  4  ^ 


m  r  c  i  r  o  m  iMtim 

ALATt  C~J,  I*  MOMOOCHCOW*.  MINCU.  263,  T.«.  127,500:  127,500 
TCSTtO  AT  NORMAL  AMO  10*,.  CAL,  .50  A  .A.  M2.  TCTTCO  At  NORMAL . 
20*  37  m  ns  i  a  .a.  (  sack)  jam.  30  i**2  w.a.7io-i736 


WATERTOWN  ARSENAL 

CJL _ MOHOOCNCOUW,  8AINCLL  CT9,  T.8.  131.500*,  (31,500 

TCSTLO  HO«**AL  CAL.  .50  A  .A.  *2.  AT  20,  30*  WITH  37  m  H5l  A.A. 
JAMMRY  30  1942  { f  PONT )  W  .A. 7)0-1733 


Balllatlc  Data  Shaat  Mo.  32 


Carnagla-llliaola  Plata  19**275C  -  1»x36»x36«  li-Cr  Hoaogaaaoua 
BHS  279  -  T.S.  131,500  -  Plotorrapha  V.A.  710-1733.  V.A.  710-173-* 


Plat* 


Plata  Id. 

Obliquity  Vo. 

Powdar 

Chargg 

Str. 

Tal, 

Saaolta 

Callbrr 

.50  A?  M2  Tlrinjca: 

0* 

1 

160.0 

2158* 

PP  - 

S3 

0* 

2 

165.0 

2187* 

CP  - 

IP  TP 

0* 

3 

1*5.0 

2*419 

CP  - 

Cl? 

0* 

4 

185.0 

2**3Stt 

CP  - 

CIP 

0« 

5 

186.0 

24^a 

CP  - 

PU 

■inr  limit  «t  0*  -  2173  */aj  a»a*jr  li*it  at  0*  -  2**4  f/s 
37  Mt  a  MSI  Plflaaat 


20* 

6 

l.SGoa.  1297* 

OP  - 

IPTP 

ao« 

7 

1.70oi.  1259* 

PP  - 

IP  Cracking  on  tack 

20* 

8 

3.00oa.  1775 

CP  - 

PU- 

20* 

9 

2.00o*.  1411 

CP  - 

IPT? 

Two  1"  radial  crack* 

20* 

10 

2.25oa.  1493° 

CP  - 

3?  TP 

20* 

11 

2.50oa.  1579 

CP  - 

PU 

20* 

12 

2.35o«.  13**?* 

CP  - 

PTP 

*A»ay  Halt  at  20°  -  1278 

f/*» 

“laay 

limit  at  a©-  -  1518  r/a 

30* 

13 

2.75«a.  1665 

CP  - 

PU 

30* 

14 

2.50oa.  1573 

CP  - 

PU 

30* 

15 

2.25oa.  1U9I 

CP  - 

IPU 

l/2*  baok  crack 

30* 

16 

2.42oa.  1556“ 

CP  - 

PU 

30* 

n 

2,00oa.  1*401* 

CP  - 

IPU 

30* 

18 

1.92oa.  1356* 

PP  - 

MB 

30° 

19 

2. 3*>a*.  152** 

CP  - 

CIP 

•irajr  Halt  at  30*  -  1379 

'  f/it 

“laay 

Halt  at  JO*  -  15*4)  f/s 

Ballistic  Data  Shggt  Bo. 


Carn«<fi*-lllln0i«  Plat*  1^*275C3  -  1*x36*x36*  Bi-Cr  Hommdmui 
BKS  301*  -  T.S.  145, COO  -  Photograph*  W.A.  710-1739.  710-1740 


Plat* 


Plat* 

obiuati 

P.d. 

:  sq- 

Ptsvdar 

Cfcare* 

Str. 

Tal. 

suit# 

Calit-r  . 

c* 

5C  A?  K2 

1 

?irin*s 

17c.  0 

2229 

PP  -  S3 

0* 

2 

180.0 

2402 

CP  -  i?C? 

0* 

3 

175.0 

2336 

CP  -  1PTP 

0* 

4 

172.5 

2264* 

PP 

c® 

5 

173-0 

2274* 

c?  -  rprp 

0° 

6 

190.0 

2514 

3ack«d  by  mroport  -  Disregard 

0* 

7 

190.0 

2534" 

CP  -  CIP 

0* 

s 

195.0 

2955 

OP  -  TPTP  Hit  within  2  cala.  of  HD. #7 

0* 

9 

195.0 

2562“ 

Di  sremrd 

CP  -  PIP 

‘lny 

Halt  at 

0*  -  2269  r/a; 

“lary  limit  at  0*  -  254«  f/a 

10* 

25 

180.0 

2366 

<P  -  TPTP 

1C* 

26 

200.0 

26193 

CP  -  JP7P 

1C* 

27 

210.0 

2765 

CP  -  PTP 

10* 

28 

175.0 

2333 

CP  -  TPTP 

10* 

29 

170.0 

2286* 

PP  -  LB 

10* 

30 

205.0 

2689 

CP  -  PT? 

10* 

31 

202.5 

2663 

CP  -  PTP 

10* 

32 

17?.5 

2259 

PP  -  K3 

10* 

33 

173.5 

2348 

CP  -  TPTP 

10* 

10* 

3* 

35 

173-0 

201.0 

2288* 

2622 

CP  -  TPT? 

Kit  tangent  to  Bd.428  -  Di srsgard 

10* 

36 

202.0 

2621“ 

CP  -  PTP 

•Army 

llslt  at 

10*  -  2287  f/sj  aBaTjr  Halt  at  10°  -  2620  f/s 

20* 

37 

175.0 

2431 

PP  -  KB  .6*x.2*  PP 

20* 

3* 

185.0 

2555 

PP  -  1 3 

20* 

39 

187.0 

2558 

PP  -  L3 

20* 

2C* 

40 

41 

188.5 

195.0 

2604 

lost 

PP  -  LB 

CP  -  TFTP 

20® 

42 

193.0 

2611 

PP  -  LB 

20* 

43 

195.0 

2597 

PP  -  LB 

20* 

44 

197.0 

2663 

CP  -  IP  IP 

20® 

*5 

196.0 

2650* 

CP  -  TPTP 

20* 

46 

195.5 

2662 

CP  -  TPTP 

20* 

47 

195.0 

2643* 

PP  -  CIP 

20* 

48 

200.0 

2717 

CP  -  Cl?  SD 

20 0 

49 

205.0 

276*n 

CP  -  PTP 

20* 

50 

203.0 

274511 

CP  -  CIP 

*Aray  liait  at  20*  -  2647  ?/*;  ^Hawy  Halt  at  20°  -  2756  f/« 


Balllatlc  Data  Shut  Ho.  55  (Caat*d) 


flat* 

flat*  Bd. 

Obliquity  Vo. 

Powdar  Sir. 
Cfcarxa  7«1. 

Saaulta 

57  MM  AT  X51  Plrlcxa: 

O* 

10 

1.42o«.  1135* 

PP  -  U 

0* 

11 

1.40o«.  1158* 
l.Sboa.  1316 

cp  -  i rtf 

0* 

12 

CP  -  »» 

0* 

13 

1.97oa.  1369 

Back  ad  by  support  -  DUragard 

0* 

14 

1.97o«.  1358 

OP  -  IMP  -  XzeaaalTa  yaw  -  Disregard 

0* 

15 

1.97oa.  1363 

CP  -  IPTP  -  XrcaaalT*  yaw  -  Dler*«ard 

0* 

16 

1.97#«.  1367“ 

cp  -  mp  i.5*xi.3*  m 

0 • 

17 

2.02oa.  1397“ 

CP  -  PIP  ,4*x.7"  bp 

Hn r 

Halt  at 

0*  -  1148  t/ a; 

“Haay  Halt  at  0*  -  1JK  {f* 

20* 

18 

2.00oa.  1392 

CP  -  IP  IP 

ao* 

19 

1.75oa.  1269 

Hit  within  1  oallbar  a*  Id. #17  - 
Dlaragard 

20* 

20 

1.87oa.  1316* 

PP  -  L3  Crack  in  x  a  tart  ad 

20* 

21 

1.95oa.  1349* 

cp  -  m? 

20* 

22 

2.08os.  1425 
2.10ob.  1424P 

qp  -  »TP  Pan  8;  2-1/2*  back  crack 

20* 

2? 

<JF  -  CIP 

20* 

24 

2.20oa.  1470a 

CP  -  PIP 

■jLTHjr 

Halt  at 

20-  -  1334  f/aj 

■Kary  Halt  at  20*  -  l4j7  f/a 

3L.y , 

M51  Birina: 

0* 

51 

4.ioob.  2133 

PP  -  LB  Pact  lapraaaiaa  2.1*x2.2* 

Ballistic  flirt*  Sheet  Bo.  34 


Carnegirs-Illiaois  Plat*  194275C5  -  1*x36*x36-  Ii-£r  Homogeneous 
BHB  361  -  T.  S.  179,500  -  Photograph*  B.A.  710-17^3.  W-A.  flO-Hkk 


Plat* 

Plat*  54.  Powder  Str. 

Obliquity  Bo.  Charge  Tel.  He«ult» 

Cal  lb  *r  .50  IP  M2  Flrlage: 


0* 

1 

180.0 

2392 

PP  -  KB 

0* 

2 

185.0 

2461 

PP  -  KB 

0- 

3 

190.0 

24«6* 

PP  -  KB 

0* 

4 

195.0 

2555 

Hit  on  34. #1  -  Disregard 

0* 

5 

195.0 

2551 

CP  -  7PTP 

0* 

6 

192.5 

2531* 

CP  -  IMP 

0* 

7 

205.0 

2681* 

CP  -  CEP  .35-X.50-  IP 

0- 

8 

210.0 

2759 

CP  -  PIP  .35-I.50*  JP;  .35**- 50* 

0* 

9 

207.5 

2729“ 

CP  -  PTP 

•Array  Halt 

at  0-  - 

2509  f/a;  “Saty  Halt  at  0-  -  2705  f/* 

10* 

22 

195.0 

8531 

Backed  by  support  -  Disregard 

10* 

23 

195.0 

2559 

CP  -  JfPTP 

10° 

24 

190.0 

2508 

CP  -  IPTP 

10° 

25 

190.0 

2524 

2443* 

CP  -  IP* 

10* 

26 

185.0 

PP  -  M 

10° 

27 

187.5 

2461 

Kit  tangent  to  Bd.#?6  -  Disregard 

10* 

28 

W7. 5 

2525 

CP  -  IPTP 

lo- 

29 

187.5 

2487* 

cp  -  urn? 

10* 

30 

210,0 

2761“ 

CP  -  PTP 

10° 

31 

305.0 

2701 

CP  -  TPTP 

10® 

32 

200.0 

WUh 

CP  -  IPTP 

10° 

3? 

205.0 

2682 

CP  -  01? 

10s 

34 

205.0 

9695 

CF  -  CIP 

10* 

35 

207.0 

2710 

0 lanced  of?  reet  -  Disregard 

10" 

36 

207.0 

2724“ 

CP  -  01 P 

•Array  Halt 

• 

O 

M 

3 

-  ^65  f/*:  BS*ry  Unit  et  10°  -  ZJ^3  f/* 

ao- 

37 

215.0 

2927 

PP  -  IIP  -  £3  -  BP 

20* 

33 

220.0 

lost 

*  -  PIP 

20* 

39 

220.0 

2969° 

CP  -  PTP 

20- 

40 

218.0 

2942“ 

CP  -  CIP  JD 

20* 

41 

212.0 

2884* 

CP  -  ZPBP  BD 

20* 

42 

211.0 

2852* 

PP  -  LB  Pan  8  BD 

■Array  Halt  at  20*  • 

W  IP  ¥51  Firing*: 

-  286S 

f/e;  »H**y  limit  at  20-  -  2956  f/s 

0* 

10 

1.7m. 

1264“ 

CP  -  CT?  2*x2.3*  BS 

0- 

11 

1.85oa. 

1313“ 

CP  -  PIP  2-r2.2»  BS 

0* 

12 

1.35m. 

1123 

CP  -  JPW  3,25»*2*40«  BS 

0* 

13 

1.28c*. 

1078* 

CP  -  IP* 

0° 

14 

1.22o*. 

1064“ 

PP  -  LB 

klrajr  Halt  at  0*  -  1071  f/»;  “Bary  Halt  at  0*  -  12S9  ?/■ 


lata  Shaat  lo.  $4  (Coat**) 


rut* 


flat* 

Obiiaoitr 

BA. 

So. 

Povdar 
Char  (to 

Str. 

Til. 

Baiulti 

Urtojg ,« 

20* 

15 

1.75e«. 

1267* 

-  J?g 

2D* 

lb 

1.70oa. 

1240* 

ff 

—  LB  ?qd  8 

20* 

17 

2.25oa. 

1490 

(7 

-  ?g 

2.6**2.2* 

IS 

20* 

IS 

2.15oi. 

144S 

CP 

-  ?g 

2.6*x2.2* 

n 

20* 

19 

2.05oi. 

l4l6 

CP 

-  m 

2.2**2.1* 

w 

r* 

20 

21 

1.9501. 

I.S501. 

136s* 

1320“ 

CP 

CP 

-  PC? 

-  jyg 

Poa  8  4, 

IS 

,25*  Back  crack 

Hnqr  Halt  at  20*  -  1254  f/i|  “Sa*y  Halt  at  20*  -  1J44.  f/a 


17  W  g  M51  Tlrlnxa: 

20*  43  4.10oi.  2120  CP  -  Pg  l.S*Jt2.S*  M  Sit  on  B4.IT 


Bjtlllrtlc  Sat*  Shot  go,  35 

Carnegi*-Illinois  Plat*  19427508  -  1*x36*x36*  li-Cr  Homogeneous 
SHS  363  -  T.S.  174,000  -  Photograph*  V.A.  710-1840,  V.A.  710-1841 


Plata 

Plata  Bd.  Powder  3tr. 

Obliquity  go.  Charge  Tel.  Be  salt* 

Caliber  .50  iP  M2  Tiring*: 


0“ 

11 

170.0 

2407 

PP 

-  LB  Cracking  started 

0* 

12 

175.0 

2431* 

PP 

-  LB  Cracking  started 

0* 

13 

177.0 

2451* 

CP 

-  ip  a* 

0° 

14 

195.0 

2653 

CP 

-  CIP 

0* 

15 

190.0 

2663 

CP 

-  cip 

0° 

16 

200.0 

2690 

CP 

-  pip 

0° 

17 

200.0 

2710 

CP 

-  p» 

0“ 

18 

193.0 

2695 

Backed  by  support  -  Disregard 

0“ 

19 

192.0 

2685 

CP 

-  CIP 

•Any  lialt  at  0“  • 

-  2441  f/s;  Dgary  Halt  at  0“  -  2698  f/« 

10“ 

1 

190.0 

2612 

CP 

-  IPTP  l/2“x7/g“  IP 

10° 

2 

180.0 

2466 

PP 

-  LB 

10* 

3 

185.0 

2515* 

CP 

-  JF1P 

10° 

4 

183. 0 

2584 

CP 

-  7PTP 

10* 

5 

180.0 

2495* 

PP 

-  LB  Cracking  started 

10* 

6 

200.0 

2701° 

CP 

-  PIP 

10* 

7 

195.0 

2662 

CP 

-  CIP 

10° 

8 

198.0 

2750 

CP 

-  7PTP 

10“ 

9 

188.0 

2653 

CP 

-  CIP 

10“ 

10 

191.0 

2691° 

CP 

-  IPTP . . . . . . . . 

•Aray  Halt  at  10® 

-  2505 

f/«; 

n5ary  lialt  at  10“  -  2696  t/ s 

20“ 

20 

190.0 

2633 

pp 

-  SB 

20* 

21 

200.0 

2740 

OP 

-  CIP  BD  m 

20“ 

22 

195.0 

2691* 

pp 

-  LB  Pun  8 

20® 

23 

198.0 

2715* 

CP 

-  CIP  BD 

20“ 

24 

210.0 

2879 

CP 

-  PB>  5/8®xl/2“  Ine.  BP 

20“ 

2? 

205.0 

2809° 

CP 

-  IPTP 

20“ 

26 

208.0 

284§0 

CP 

-  PIP 

*Ar« y  Halt  at  20“  -  2703  f/*;  “gary  Halt  at  20“  -  2829  */• 
37  MM  IP  M51  Tiring*; 

0°  27  4,0*s.  2028 


PP  -  KB 


k4 


ACATC  C-3,  I”  HOMOQCMCOUt,  BA I  Nil »  XX,  T.9.  143,500:  145,000 
TC8TCD  AT  MOAMAl.  10*.  20*  CAL.  . V)  A, A,  M2.  TCSTCD  AT  NOAHAU, 
20*  WITH  37  m  *51  A. A.  SHOCK  TC.1TC0  AT  NOI**l  WITH  37  MM  MSI 
T.W.  AT  2133  r/«  I.V.  (rWNT)  JAM  30  1042  W.A. 710-1739 


* 


rum  c-3,  i 
TtATCS  AT  HO* 
20*  w*TH  37  * 
T.P.  *T  2133 


»»tmo»K  MKNU 

w*”?*”**.— «wcu.  »»I  T.o.  Mijoo:  145,000 

*!**!:•  ,5°  "*•  TCATCD  At  HOMMAl, 

,*W!  TWO  AT  MMMAl  WITH  37  MM  MS? 
133  r/»  t.y,  (iack)  JAN  30  1*42  MU. 710- 1 740 


MLATC  6-5,  I"  MCNOOCWCOU*,  iAIMCU.  361,  T.S.  173.500!  173,500 
reared  at  normal,  is*.  20*  cal.  .so  a.k.  m2,  tot  re  at  noamal, 
20*  MITM  37  W»  M5I  A.K,  SHOCK  TtSTCO  AT  NOAMAL  37  m  MSI  T.K. 
2120  r/t  •.*,  (back)  jam  30  l»42  W.A.7IO-I744 


L 


W,TH  h  m  **•  »•  ^{”  W,T"  SJy  [f,^*  ■£*„£•"§ 


#• 


Ballistic  Data  Sheet  Vo.  36 

Carnegie-Ill' no is  Plate  194275C6  -  1"x36"x3C*  Ni-Cr  Honogeneoua 
BHN  568  -  T.S.  17400  -  Photograph*  ff.A.  710-1745,  7 .A.  710-1746 


Plate 


Plate  Rd. 

Obliquity  No. 

Powder 

Charge 

Str. 

Vel. 

Results 

Caliber 

0* 

.50  AP  M2  F 

1 

180.0 

2408 

PP-SB  .5»x.3«  FP 

0* 

2 

185.0 

2426 

PP-MB-SC 

0* 

3 

190.0 

24f4* 

CP-FPTP  .5"x.SS"  FP 

0* 

4 

187.5 

2496 

CP-FPTP  .S"x.5»  KP 

0* 

S 

136.0 

2443 

PT-KB 

0* 

6 

186.5 

2466* 

PP-MB  .3"x.S5"  FP 

0* 

7 

205.0 

2625 

CP-CIP 

0* 

8 

205.0 

2696° 

CP-FPTP 

0* 

9 

205.0 

2694 

CP-CI? 

0* 

10 

206.0 

2687 

CP-0  IP 

0* 

11 

207.0 

272C 

CP-FPTP  Excessive  yaw  -  Disregard 

0# 

12 

207.0 

lost 

CP-CI P  BD 

0* 

15 

208.0 

2765 

CP- FTP 

0* 

14 

207.0 

2729° 

CP-PTP 

•tnqjr  Halt 

at  0*  - 

2480  f/aj  "Navy  limit  at  0*  -  2713  f/a 

lo- 

24 

187.0 

2545 

CP-FPTP 

10* 

25 

185.0 

lost 

CP-FPTP 

10* 

26 

185.0 

2515 

CP-FPTP 

10- 

27 

182.5 

240S* 

CP-FFT 

10* 

28 

180.0 

2466* 

PP-MB 

10* 

29 

195.0 

2701 

CP-FPTP-fhm  3 

10* 

30 

198.0 

2711 

CP-FPTP 

10* 

31 

205,0 

2760 

PT-KB 

10* 

32 

210.0 

2859 

CP-FPTP 

10* 

33 

213.0 

2084 

CP-PTP 

10* 

34 

211.5 

2899 

CP-PTP 

10* 

35 

210.0 

28G4n 

CP-PTP 

10* 

36 

208.0 

2859" 

CP-FPTP 

Vray  lialt  at  10*  - 

•  2481  f/*j  "Wavy  linit  at  10*  -  2872  i/a 

20* 

37 

190.0 

2624 

PP-SB-Sxctssive  j,aw  _  Di  groggy 

20* 

38 

195.0 

2672 

PP-CIP 

20* 

39 

210.0 

2784 

PP-MB 

20* 

40 

215.0 

los^ 

Hit  rd.  #39  -  Disregard 

20* 

41 

215.0 

2939 

CP-PTP  1.35*xl"  FS 

20* 

42 

212.0 

2893" 

CP-FPTP  S/tajcl**  FS 

Ballistic  Data  Sheet  No.  53  fContMl 


Plata 

Plata  Rd.  Pawdur 
Obliquity  No.  Char^ 
Caliber  .SO  AP  fg  Flrint:si 


Results 


20* 

43 

213.5 

2003 

CP-FPT?  7(A>»*5/8«  38 

20* 

44 

213.0 

2919" 

cr-PTP  .9"xl.0»  BS ;  ,2b*x.SS*  FP 

20* 

45 

211.0 

2879* 

CP-CIP  .S2"x.8S» 

20* 

46 

210.0 

2859* 

PT-SB  .7"rJL.O*  FS 

37}<y  ;p 

*Army  limit. 

M51  Flri nr.3 

at  20*  - 

i 

2069  f/s 

:  "??avy  limit  at  20*  -  2j06  f/a 

0* 

15 

1.15 02  . 

1332n 

CP-PTP  2 .0"x2 .9"  =s 

0* 

IS 

l.QOoz . 

932* 

pi  — !tr> 

0* 

17 

1.07os. 

962* 

CP-FiTP  3.25"x2.d5»  IS 

0* 

10 

1.07o*. 

994n 

CF-FPTP  2.50"x2.45»  BS 

*Arsiy  limit  at  O'  -  &47  f/sj  "Wavy  11- It  at  O*  -  1008  f/s 


20* 

19 

1.75o* . 

1269 

C?-F°T?  2 .S"xl.9"  85 

20* 

20 

1 .  jOoz  . 

1167* 

CP-FF7H  P’m  S 

2C* 

21 

1.42os . 

1119* 

I’P-MB  P’m  S  2.eo"  Crack  on 

back 

20’ 

22 

1.65o2. 

1219n 

CP-CIF  2.7"x2.S"  5S 

20* 

23 

1 .70o* . 

1242" 

CI’-ITP  2.J"x2.4»  BS 

37fN  TP 

aArny  limit  at  20*  - 
Mil  *lrinrst 

1143  f/ 8] 

!  "Navy  licit  at  20*  -  1231 

f/» 

20* 

47 

4.10<n. 

2130 

PP-IJt 

WATERTOWN  ARSENAL 


wort  0-6,  I"  HOMOQCMCOUB,  BAINCLL  366,  T.B.  174,500;  174,000 
TCBTCO  AT  NORMAL  ,  10*,  20*  CAL.  .50  A.A.  «.  TCBtfo  At  NORMAL, 
20*  mix  17  m  m$i  a.r.  bhocx  testco  at  norpwu.  37  m  mi  T.w. 
«IJO  tf B  B.W.  (trout)  JAM  JO  l«4*  wu. 710-1 746 


Ballistic  Data  Sheet  No-  37 


Carnegie- Illinois  Plata  194275C4  -  l^xSe^fi'1  Hi-Cr  Homogeneous 
BHN  370  -  T.S.  184,000  -  Photographs  tf.A.  710-1741,  7?./-.  710-1742 


Plata 

Plata  Rd. 

Ohliouity  No • 

Powder 
Char  pa 

Str. 

Val. 

Results 

Caliber 

.50  AP  1C  Firinrrsi 

0* 

1 

175.0 

2332 

PP-SB 

0* 

2 

185.0 

2433 

PMffl 

0* 

3 

192.5 

2496 

CP-FPTP  .6G*x.35"  FP 

0* 

4 

191.5 

2531 

CP-FPTP  .70"x.40»  FP 

0* 

5 

190.5 

2504 

CP-FPTP  .40-X.50"  FP 

0* 

8 

190.0 

2488* 

CP-FPTP 

0 • 

7 

189.5 

2484* 

PP-LB 

0* 

8 

205.0 

2666 

CP-CIP 

0* 

9 

206.0 

2721° 

CP-PTP  .40"x.l5"  FP 

0* 

10 

205,5 

2701n 

CP-CIP 

*Ar«r  li*it  at  0*  -  2486  f/s»  K.avy  limit  at  0*  -  2711  f/s 


io* 

n 

1E5.0 

2475 

PP-MB 

10* 

12 

190.0 

2574* 

PI- LB 

10* 

13 

200.0 

27cln 

CP-PTP  l"x.5"  ine.  J»;  5/8"x',/Q*  : 

10* 

14 

192.5 

2579* 

CP-FPTP  l»x7/5»  FP|  1/2"  X 

10* 

15 

133.0 

2570 

PP-LB 

10* 

16 

197.5 

2C73n 

CP  FPTP  Pm  S  3/8«x$- 

*Ar*y  1 

imit  at  10* 

-  2577  f/s }  °I?«Ty  limit  at  10*  -  2607  f/s 

20* 

17 

185.0 

2684 

pp-tb  i-i«y.9»  re 

20* 

18 

205.0 

2774 

pp-cip-sb  i->*x.y«  re 

20* 

13 

215.0 

2919n 

CP-PTP  1.45"xl.05"  FS 

20* 

20 

210.0 

2843 

PP-MB-Pun  3  1.3«x.85"  FS 

20* 

21 

212.0 

2882 

Hit  tangent  to  rd.  #20  -  Disregard 

20* 

22 

212.0 

2879* 

PP-CIP-Pun  S  1.45"xl"  FS 

20* 

23 

213.0 

loet.  „ 

CP-PTP  ,7»x.0"  BSj  1.5"x.4"  FS 

20* 

24 

213.0 

2906*»n» 

CP-PTP  1.15"xl.O  re 

!  TP 

AAngr  li*Lt  at  20* 

j a. 

-  2893  f/s|  ^Ury  limit  at  20*  -  2913  f/s 

15F 

25 

4.10ot. 

2137 

PP-LB 

20* 

26 

4«S0ot. 

2238 

CP-FPTP  Pun  S  5-l/4"x3-5/8«  semi¬ 
circular  eraclc. 

Ballistic  Data  Sheet  Ho.  33 


Camegie-Illinois  Plata  19427SC7  -  l^S^xSC"  Ri-Cr  Homogeneous 
BHH  587  -  T.S.  190,500  -  Photograph®  *r.A.  710-1747,  V.K.  710-174 8 


Plata 


Plata  Rd. 

Obliquity  No. 

Pomier 

Chare* 

Str. 

Vel. 

Result® 

Caliber 

0* 

.50  kP  M2  Firing® « 

1  195.0 

2553 

CP-FPTP  .5"x.9"  FP 

0* 

2 

190.0 

2520 

CP-FPTP 

0* 

3 

187.5 

2496 

CP-FPTP 

0* 

4 

185.0 

2470* 

CP-FPTP 

0* 

5 

182.5 

2432* 

PP-M3 

0* 

6 

210.0 

2819 

CP-PTP 

0* 

7 

205  .0 

2686 

CP-CIP 

0* 

8 

210.0 

2744° 

CP-PTP 

0* 

9 

207.5 

2711n 

CP-CIP 

mkray 

linit  at  0* 

-  2451  f/sj  rhfavy  liait  at  0*  -  2728  f/s 

10* 

10 

195.0 

2569* 

PP-MB 

10* 

11 

200.0 

2625 

CP-FPTP 

10* 

12 

197.5 

25GS* 

CP-FPTP 

10* 

13 

aax. 

2909 

CP-PTP 

10* 

14 

215.0 

2819 

CP-PTP 

10* 

15 

210.0 

2749° 

CP-CIP 

10* 

16 

212.5 

27S5n 

CP-PTP 

*Anqr 

liait  at  10* 

-  2577  f/®;  **asy  liait  at  10*  -  2772  f/s 

20* 

17 

206.0 

2706 

PP-MB 

20* 

18 

210  U) 

2754 

CP-FPTP  -  Excessive  yaw  -  Disregard 

20* 

19 

215.0 

2814 

PP-MB 

20* 

20 

215.0 

2823 

PP-SB 

20* 

21 

220.0 

2S08*»n 

PP-LB 

20* 

22 

222.0 

2955* »a 

CP-PTP  l*xl-l/B*  BS 

*Aray  Halt  at  20* 

-  2932  f/aj  »*avy  liait  at  20*  -  2932  f/a 

22m  TP  MSI  Firing®  i 

Q1  55  3.5o* . 

1919 

PP-MB 

0* 

24 

4.7Soa. 

2305 

CP-PTP  Punching 

VATCRTOWK  A  A  I  C  N  A  L 


MJITC  C— 4,  I*  HQMMOCOU),  MINCU.  370,  T,«.  1 73,500:  179.500 
TOTED  AT  NO  ANAL,  10* ,  20*  CAL,  .50  A. A.  M2  «h6«I  TOTE*  AT 
N0NMAL  2  A0UN0*  37  m  MSI  1.P,  AT  2137  AND  2238  f7*  «.», 
JANUA  nr  30  Ifttt  (rWNT)  ¥.A  .710-1 741 


/ 


t 


.  BACK 

?  7 aih  /is/  '~P 

•  25  '2.6 

^/37i ? 


M 

i 

i 

t 

i 

\ 


9ATCAT0VN  A  ft  S  C  N  A  l 


PCATC  6-4,  I*  HOMOOCNCOM*.  MINCU.  370,  T.l.  173,900:  179.500 
TOTtO  AT  HOAMAL,  10*,  20*  CM..  .50  A  .A,  M2.  wja  fUTCO  AT 

NOAWl  2  WMD*  17  MM  MSI  T.M.  AT  2l  17  AM  2230  F/®  A.V 
JAMUAftY  10  I9«2  (Sack)  T4.7I94M 


J 


Ballistic  Data  Sheet  gg>«  g? 


Diaston  Plate  7  -  l"x36  "xS6"  Mi-Mo  Face-Hardened 
BKHi  Face  555,  Rear  584  -  Photographs  TT.A.  710-1729,  W.A.  710-1750 


Plate 

Plate  Rd. 

Obliquity  Ho. 

Powder 

Charge 

Str. 

Vel. 

Results 

57IU  AP  1151  Firings 
0*  1 

t 

l.OOox. 

1007 

PP-MB 

0* 

2 

l.OSos. 

920 

PP-SB 

0* 

5 

1.75oz . 

1057 

PP-MB 

0* 

4 

leSOOt  • 

1165 

FP-6B  l»xl-3/B»  F9 

0* 

5 

1.65oz. 

1219* 

PP-SB 

0* 

5 

l.OOoz. 

1554 

CP-CIP  2-3/8"xl-l/2"  BSj  2-5/8"x5-3/8"Ff 

0* 

7 

1.7S<W  e 

1285 

CP-FPTP 

0* 

8 

1.70o*. 

1229* 

CP-FPTP 

c r 

9 

l«9Sot  e 

1561n 

CP-FPTP 

0" 

10 

2. 02  os. 

1599° 

CP-PTP  4.0S"x2.90**  BSj  3»x2,75«  FS 

- . . ; 

*Aray  limit  at  0*-  1224  f/sj  "Hairy  liait  at  0*  -  1580  f/s 

20* 

11 

2.00oc. 

1412* 

PP-MB  HD  BD 

20* 

12 

2.20ox. 

14C1* 

CP-FPTP 

20* 

15 

2.40ot. 

1505 

CP-FPTP 

20* 

14 

2.55os. 

1505 

CP-FPTP  2.05"xl.5*  73 

20* 

IS 

2.6Sos. 

1627 

CP-FPTP 

20* 

16 

2.7Sot. 

1662" 

CP-FPTP  2.0"x2.S»  F3 

20* 

17 

2  .85  os. 

1710" 

CP-PTP  2.1"x2.35»  F3 

*Anqr  liait  at  20*  - 

1457  f/aj  "Navy  limit  at  20*  -  1686  f/a 

30* 

18 

2.50oz. 

1579 

CP-FPTP 

50* 

19 

2.75o*. 

16G8 

CP-FPTP 

50* 

20 

5.00os. 

1761 

CP-PTP  5.1nx6-7/8»  38  overlapping  rd.#19 

50* 

21 

2 .2  Sox. 

1501 

CP-FPTP 

50* 

22 

2.00o*. 

1405* 

PP-SB 

50* 

25 

2.18oa. 

1479 

CP-FPTP 

SO* 

24 

2.09ot. 

1432* 

CP-FPTP 

*Aray  limit  at  50*  -  1418  f/aj  Navy  limit  not  determined. 


! 


/ 


> 


r 


I 


\ 


» 


I 


.v 


Ballistic  Data  Sheet  ?Io.  40 

Disston  Plate  295  -  I"xl8"x36"  t.'i-Uo  Face-Hardened 
BHIir  Face  bOl,  Rear  365  -  Photographs  VT.A.  710-1731,  SJL.  710-1732 


Plata 


Plate 

Ofcliaulty 

Rd. 

No. 

Powder 

Charce 

Str. 

Val. 

Results 

Caliber  .SO  AP  l£  Firings i 

0* 

1 

Preload 

2755 

CP  -  PTP  1-1/12**1-17/60"  F3 

1-21/ 60"xl-ll/30"  BS  6$  Star  cracking 

0* 

2 

Preload 

2585 

CP  -  PTP  1»X6»  FS  l-3/0"xl-l/2»  BS 
5-7/8"  Star  cracking 

0‘ 

3 

Preload 

2745 

PP-8B 

0* 

4 

205.0 

2673 

PP-HB  Pun  S 

0* 

S 

205. 0 

2701 

FP-IB  Pun  3  1.15"xl.2»  F3 

0* 

6 

210.0 

2749 

PP-JO  1.15"x.O"  re 

0* 

7 

210.0 

2772 

PP-MB  .95 "x.ti"  F8 

0* 

8 

215.0 

2058 

Hit  rd.  /Hi  -  Disregard 

0* 

9 

215.0 

2811 

PP-LB  .95"x.8»  FS 

0* 

10 

220.0 

lost 

Hit  edge  of  plate  -  Disregard 

0* 

11 

220.0 

lost 

CP-FPTP  .85-X.75"  FS 

0* 

12 

220.0 

2877a 

PP-Pun  3 

0* 

15 

220.0 

2887* 

CP-FPTP  -  Pun  S  1.0*x.8*<  re 

0# 

14 

220.0 

2877 

PP-Pun  S  .9»x.85"  FS 

0* 

15 

225.0 

2955 

Hit  edge  of  plate  -  Disregard 

0* 

16 

225.0 

5001“ 

CP-PTP  1.0"x.85»  FS 

0* 

17 

225.0 

2939 

CP-CIP  .95"x.9"  FS}  .0"x.S5"  BS 

0* 

18 

224.0 

2955* 

PP-LB 

Arwy  Halt  at  0*  -  2882  f/e; 
37UM  TP  MSI  firinct 

“Nary  Halt  at  0*  -  2978  tfi 

0*  19  4.10o*.  2178  CP-CIP  8-5/a"x8-5/3"  piede  broken 

outj  fact  diaaeter  of  7-j"x?-5/0"  j 
dlffaranca  due  to  back  spalling. 


Core  in  piece  brokan  out,  causing 
punching  of  2*xl.7». 


«.  * 


INCU.JfB/384 
HM.,  30* 

wJ.tlO-1729 


